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DRILLING MACHINES, 


All Styles, 


UPRIGHT DRILLS, 


20 to 38 Inch Swing. 


= Latest Goniene, and improve- 
ments, All fitted with our 
patent quick return of 
e spindle. 


.. For cuts and prices address 


BICKFORD DRILL 60., 


170 te 180 E. Front St., Cincinnati, O. 





E. C. ATKINS & CO. 


INDIANAPOLIS, IND. «* MEMPHIS, TENN. 


MANUFACTURERS OF 


CROSS-CUT, CIRCULAR, BAND AND GANG SAWS | 


FINE SAWS A SPECIALTY. 
SOLE MANUFACTURERS OF THE FOLLOWING BRANDS 
CROSS-CUT SAWS: 
Silver Steel Diamond, Concave Tooth Dexter, Special 
Steel Diamond, Original Tuttle Tooth Improved, 
Extra , oe and Rectersinsnl Cross-Cut Saws. 


PATENTS. 


M.D. &L.L. LECCETT, 


Attorneys at PatentLaw 
Patenta obtained in the United States and in 
Foreign countries. 


Masonic Building. CLEVELAN D.< ° 





TOLEDO WIRE WORKS. 


F. POWELL & CO. 
Manufacturers of 


COAL SCREENS 
WIRE BANK RAILINGS, 





= UNIVERSAL RADIAL 
oh. RADIALDRILLUNG MACHINES 
I : HREE DESIGNS. SIX SIZES 
i BODY ALL DESIRABLE. FEATURES 


<2” PRICESS450 2° UPWARD. 4 
SUNIVERSAL RADIAL DRILL Of 


CINCINNA 


USE ONLY 


Cs 
eo 


ALL LUMBERMEN ; REQUIR«: CROSS- CUT SAWS. 


Our CROSS-CUTS are acknowledged as “Incomparably the best in use,” 
We are Agents for Tanite Emery Wheels and Grinding Machinery. 


PLANT STANDS, 
FIRE PROOF LATHING, &c. 
summit Street, TOLEDO, 0 





THE BEST. 


and are. 


E.H. JONES & oC 


223 and . 26 River St., CLEVELAND, 0. 








are Wheel Machinery. 
J, WENDELL COLE, MLE, 


Manager of Pennsylvania 
Southern Lake regions, and 
the Northwest for 
DETROIT EMERY WHEEL CO. 
Address: Box. 84, Columbus,0. 

or P. 0. Box 152, Chicago. 
Hart’s Corundum-Emery Wheels 


SYKES’ 
IMPROVED & 
Best Roofinthe Pye 

orld. 
Suitable for all [7 
classes of “~ 


Buildings, 
Easy Put On. 





ASYKES IRON ROOFING Co., NILES, O. 


fg Send for Circular and Price List, and mention this Paper. 


Engineers and Contractors. 


Worthington Steam Pr Pumps, 
Electric Light Engines 
AND 


‘Automatic & Slide Valve Engines 
Of all Descriptions. 





All my Iron is 
Re-Rolled and 

Box Annealed, \ 
well Painted on 
both sides with 
Best of Paint 
and Pure Lin- 
seed Oil, 


STEAM PLANTS, COMPLETE, ee F 
NISHED AND SET UP. 





The Kilby Manufacturing Co., 


CLEVELAND, OHIO, 


—SUCCESSORS TO— 
The Prospect Machine & Engine Co., of Cleveland, 0., and Barney 
& Kilby. of Sandusky, 0, 


Recent extensive additions to our Shops and Machinery makes our Plant one 
of the largest and best equipped in the country. 

We are now prepared and have facilities for doing Foundry and Machinist work 
of every deseription. 


Boilers and other heavy Machinery. 2-ly 





Combined Punch and Stock Shear.: 


Seven sizes with 8’, 10’ or 12’ biades, and 6” to 15’ 
Throat Panch. Weigh 100 to 600 pounds. For light or heavy 
work, Boiler and Stack Builders, Carriage and Copper 
Smiths, and Railing Makers, &c. Can punch near the edge, 
Angle and Flange Iron, Pipe and Stacks, &e. 


ADAPTED for cutting bar Iron, especially Sheet Iron 
of all kinds, for Trimming, Slitting, &c. Also make the 
Punch and Sherr separate. 


TOOLS FOR WORKING SHEET METAL, 


Squaring Shears, and Slip Roll or Plain Forming Rolls, &c. 


BERTCH & CO., 


CAMBRIDGE CITY, IND. 
Write for circulars and mention this paper. 





Cambridge Roofing Co. 


Moenufacturers of 


CROWL’S PATENT STANDING SEAM, 
Plain Rolled, Corrugated and Crimped Edge, 


ding Ceiling. Made of Steel and Charcoal Iron, awarded 4% 
Roofing. 8 pa Medal by the ‘New Orleans Exposition. ee ae } 


CAMBRIDGE - OHIO; 


Shall be glad to furnish estimates on application for on 





New Feed Water Purifier 2 Filter. 


USES LIVE STEAM. 


43 ILLUSTRATED CATALOGUE FREE. ~9 


STILWELL & BIERCE MANUFACTURING CO,, 


DAYTON. OHIO. 


Machinery Manufacturers’ Association 


FOR SUPPLYIN -— 


MACHINE SHOPS, FOUNDRIES, PLANING MILLS, PAPER MILLS, ROLLING MILLS, 
FLOURING MILLS, MINES, CAR-SHOPS, RALLWAYS, ETC., 


With MACHINERY, TOOLS, and other EQUIPMENTS, at the Makers’ Lowest Prices. 
I. H. PRATT, Manager. 


OFFICE: - CLEVELAND, Ohio. 


89% St. Clair St. Upp. Kennard House, 
a WRITE FOR PRICJS. 9 








PRESSED WROUCHT IRON OPEN TURN BUCKLES. 
BEST 


AND 
CHEAPEST. 
The list retail price of this Buckle is less than one-half the wholesale 


price of inferior goo¢s when we commenced to manufacture, and 
dealers, even in small towns, find it profitable to carry a stock to sell with iron for tie rods, 


CLEVELAND CITY FORGE & IRON CC., CLEVELAND, On10, 
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MANUFACTURERS OF 


WIRE CLOTH 


Of Every Description, 


Office Railings, 
Elevator Enclosures, 


AND ALL KINDS OF 
Architectural Wire and Iron Work. 


CLEVELAND. OHIO. 





McCLURE & SCHULER, 


Engineers and Contractors, 

b Bissell Block, 
- 271A MIMBOREE, PA. 
Sevan wis 





Blast Fu Furnace 


Construction 
ASPECIALTY. 





Sole agents for 
Massick’s & 
Crooke’s 
PATENT 
FIRE BRICK 
STOVES. 


Desi and Esti- 
mates for the construc- 


Fire Brick or Pipe 
Stoves; and all other 
kinds of Brick Work 
rtaining to Steel 
lants, [ron, Brick or 
Wooden Buildings. all 
kinds of Iron Con- 
struction in general. 





a We prosose guarantee and put into 
successful Jeotetien a all the plants we design and 
contract for 





” 


Josep A. Osnornx, Witiram M. Monrog, 
Of the U.S.Supreme Court Bar. Patent Expert: 


OSBORNE & MONROE, 


PATENTS. 


29 EUCLID AVE., CLEVELAND, OHIO. 


Fotent Causes litigated in the United States 
Supreme and Circuit Courts. UNITED STATES 
AND FOREIGN PATENTS PROCURED Searches 
and Opinions as to the Scupe, Validi*y and In- 
fringement of patents. Terms Reasonable. 


ALEX. LAUGHLIN & C0., 


Engineers and Contractors, 





Wane BurLprina, CLEVELAND, O. 


Will contract to erect, equip and Fae in opera- 
tion Rolling Mill Plantsof every 
description. 


Regenerative Gas Furnaces 


—AXRD— 


Artificial Gas Producers. 


A Speciat Feature. Estimates Fur- 
NISHED ON APPLICATION. 


EVAN JONES, Southern Agent, 


. Knoxville, Tenn, 





QUINT’S AUTOMATIC 
Steam Engine Governor 


for single slide or rotary valve engines. Patented 
‘eb. , 1887. Same can be applied to the ordi- 
nary slide valve throttle governor engine. con- 
verting the engine intoan Automatic Cut Off. Tt 
a practical test on engines running 750 
revolutions per minute, and gives the best of re- 
sults. Itis maple and strong in its construction 


d accurate ulation. Address 
AD A MoCOT, 118 Liberty ot. N. Y 
9eow26t 


FREIGHT AND PASSENGER 


ELEVATORS 


L.S. GRAVES & SON, 


Corner Center and Frank Streets, Rochester, N. Y. 
New York Office, 46 Cortland St.; Cleveland Office, 208 Superior St. 
Send For Our Catalogue. 


J AMES P. WITHEHEROW. 
Engineer and Contractor, 


Lewis Block. Pittsburgh, Pa.. 


General Agent for 


Whitwell Fire-Brick Stoves and Clapp-Grifiths Patents 


For the Manufacture of Soft Steel. 


Spegiaily adaped for A No. 1 Boiler Plates, Boiler Rivets, Wire Rods. Stay Bolts, Stamping w: 
Nail Plates, etc. Will contract to completely erect, equip and Eng aration” blast ee 
8, Whitwell stoves, and steel piant s as above. As Im at my own 
“orks everything appertaining to blast furnace and steel ¥ works construction 
I can guarantee promptnes: and OB $i 


Sharon Boiler Works, 


(Limited) 
SHARON. PA. 














<JOHIN H.M< COWAN GE 


INN ATI, 


FFICE 46 





Fulton Steam Boiler Works. 


JOHN T. CAULFIELD, Proprietor, 
Manufacturer of 


Steam Boilers, 
gene 


SMOKE STACKS, TANKS, PANS 
BREACHINGS, HEATERS, Etc. 


Write for Estimate. Works just north 
of Union Passenger Depot. 


RICHMOND, Ind. 








BUN DY RADIATORS 


Steam and Hot Water, 


10,000 pleased parties using an 
aggregate of over 12,500,000 
square feet of Bundy Radiators 
attest to their superiority. 


iF YOU DOUBT.THIS 


We will send the list and consider it a 
favor if you will write to the 
parties for their opinion. 


Send for catalogue with new designs 
of ARABESQUE Radiators for ORI- 
ENTAL, MOORISH and other Queen 
Anne rooms. 


ie A. Griffing Iron Company, 


673 Communipaw Ave., Jersey City, N. J. 
J. D. SMITH & CO., Cincinnati, O. 


Manufacturers of Every Description of 


Foundry Facings,Blackings & Foundry Supplies 


—PLUMBAGO FOR ALL PURPOSES.—— 
Radiant Facings and Blackings, Standard Core Compound, New Process Brass Moulding Sand. 








Aa illustrated catalogue and price list farnished on application. 












HUGHES STEAM PUMP CO. 
MACHINISTS 
and Manufacturers of 

Steam Pumps, 
Hydraulic Presses, 





1 5 = 
3 . ae 


And Generali 
“apart ahty 













STRONG, WELL BUILT, SERVICEABLE 


STEAM ENGINES 





Adapted to HEAVY, CONTINUOUS WORK. 
EVERY ENGINE TESTED UNDER FULL LOAD. 
FOR DESCRIPTIVE CIRCULARS ADDRESS 


CHANDLER & TAYLOR CO, INDIANAPOLIS. IND. 
From $4.00 up. 





Steam Jet Pumps, - 


Automatic Injectors, - “ $5.00 up. 
High Lifting Injectors, “ $6.00 up. 
Shafting, Hangers,- - “ $1.00 up. 


COUPLINGS, BOXES, COLLARS, ETC. 
Write for Circulars, Etc. 


COLUMBIA INJECTOR CO, CLEVELAND, 0. 





THe Hartow” 
Positive Feed Lubricators. 


For Marine and Stationary Engines, 
Steam Pumps, Electrical and 
other Machinery, 
MAXIMUM ECONOMY IN OIL. 
MARKED ECONOMY IN FUEL. 

Not dependent upon or 
operated by Steam 
Pressure, Condensa- 

tion or Gravity. 
Not affected by chan- 
ges of temperature. 


BEING operated by 

some moving por- 
tion of the engine or 
machine to be lubri- 
cated, the “* Harlow 
Lubricator’’ starts 













and stops with the 
engine or machine — 
being lubricated, without req g the slightest atten. 
tion from the engineer or operator, always delivering the 
oil in any amount from a drop to a constant stream. 
The cup can be filled at any moment while the engine 
or machine being lubricated is in operation, without 
causing any leakage either of oi] or steam. 


Harlow Lubricator Mfg. Co, 2°STON: Mass 





J. M. Allen, Pres. Ww. B. Franklin, V. Pre 


J.B. Pierce, Seo’y. 





GEO. P. BURWELL, Gen. Agent. 


246 Superior St., 
CLEVELAND, O. 


C. A. BURWELL, 


9 Chief Inspector. 
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SEVENTEEN-INCH IMPERIAL ENGINE 
LATHE. 

This lathe was designed by Messrs Lodge, Davis & 
Co., of Cincinnati, Ohio, to meet the demand for a 
tool without extra attachments, and is essentially a 
manufacturers’ lathe. The name of “ Imperial’ was 
given to distinguish it from their original line of lathes 
that have a full set of extra attachments. While the 
Imperial lathe will be without compound rest, taper 
attachment or automatic stop, the quality of the material 
and the workmanship will be fully up to the high 
standard of their original lathes. 

Atter a most careful study of the true requirements 
necessary to produce a first-class tool, the builders 
decided that a solid bearing, bored taper, with the 
spindle turned from crucible steel, as nard as it can pos- 
sibly be worked, makes the best possible cosntruction. 
There is much less liability of its losing alignment, there 
can be no tinkering with half-boxes, no looseness of 





give full bearing to resist the heavy strain of 
the cut and the continual tightening . and 
loosening of the tool. The front bearing tapers 1 inch 
in its length, and is 2 inches in diameter. The lathe is 
furnished complete with all screw-cutting gears, large 
and small face plates, steady and follow rests, and full 
countershaft, which has 12-inch tight and loose pulleys, 
and which should run 130 revolutions per minute. The 
lathe is made with 6, 8, 10 and 12-foot bed, and of 17- 
inch, 21-inch, 24-inch and 30-inch swing. 





Sei ae ee 
Ohio Capital in Old Virginia. ' 

We learn that Chamberlain, Wheeler & Co., Walter 
Craft and Harry D. Turney, of Columbus, V. Ferguson, ! 
of Buchtel, and A. Magoon, of Logan, have leased for a | 
term of years, the Victoria furnace in Virginia. This | 
is a large furnace on the Chesapeake & Ohio railroad, 
near G shen, and was built about six years ago by a) 
company of English capitalists. The furnace has been | 
out of blast for some time but, when running, it uses 





LUBRICATION OF STEAM SURFACES. 
Se 
Power—Steam. 

In reference to a remark by Prof. Denton, at the 
Scranton meeting of the American Society of Mechan- 
ical Engineers, regarding the lubricating effect of water 
in steam, Mr. W. E, Crane told of a thirty-inch Corliss 
engine which was supplied with steam throuzh over 200 
feet of 10-inch pipe, and which required a large amount 
of cylinder oil to keep it properly lubricated. The pipe 
was finally covered, when it was found that the amount of 
oil required was materially reduced. Changes occurring 
after about four years required a re-arrangement of the 
piping, and for a time this long pipe was again left bare 
with the same results as regards lubrication, the diffi- 
culties being again removed when the pipe was covered. 
The water present from condensation evidently increased 
the quantity of oil required, as it diminished both times 
when the pipe was covered. 

It is true that engines have run for many years with- 


spindle in bearings, but as near to absolute solidity a3is|the rich, brown, hematite ores mined on the com-| out any oil in the cylinder, but the friction must have 


attainable. The head is designed with a special view of | pany’s land and New River (W. Va) coke. 


The com- 


been very great. In illustration, he told of an old style 


securing great strength for end thrust. Being hollowed | pany also owns a short line of railroad running from! locomotive, in which a plain slide valve was used for a 


out sufficiently to make 
room for a cone pulley 
and belt, the front and 
back are carried up as 
high as possible, and 
webbed clear across 
from end to end, mak- 
ing two beams, well tied 
together, and capable 
of resisting the most 
severe end strains. Any 
wear on the spindle or 
bearings is taken up by 
drawing the spindle 
toward the back end. 
The part to which the 
adjustable screw is 
fitted is cast with and 
forms part of the head. 
Using solid bearings 
has been objected to on 
account of taking apart 
and putting together of 
the head. This difti- 
culty has been overcome 
by a means of taking 
out the key that fastens 
the face wheel, through 
the hub. No difficulty 


apart. 


tion. The screw cutting arrangement (which cuts from 
4 to 20 threads to the inch) is driven from the spindle 
on the outer end. The reverse plate is made particu- 
larly strong, the studs being part of the plate itself, and 
therefore cannot become loose. Great care has been 
taken in this particular in order to make it meet the 
demands made on it when cutting heavy screws. 

The gearing is arranged so as to be close to the bear. 
ings. The lead screw, which is directly under the front 
of the lathe, is engaged by two half nuts fitted directly 
to the carriage, not fastened to the apron, and the whole 
design is so arranged that no part depeuds upon the 
strength of either bolts or screws when chasing. The 
opening and closing of the half nuts is performed by a 
cam of new design which is very simple, durable and 
effective, locking itself both ways and operated from the 
front. The feeding devices are of the most substantial 
character, and no worm or worm gears are used. The 
tool block is of substantial design, and has a bearing on 
the cross side of the carriage of 18 inches. The tool 
post has a bearing in a square shoe, bored out so as to 


This little matter, simple as it seems, has prob- | to their ore banks, which is well equipped with engines 
ably deterred many makers from adopting this construc: | and cars. 


| American account. 
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SEVENTEEN-INCH IMPERIAL LATHE. 


whatever, we are told, is experienced in taking the lathe | the furnace past the famous Rockbridge Alum Springs 


The furnace, railroad and everything con- 
nected with the plant are constructed with the thorough- 
ness and disregard of cost for which the English are 
noted, and has a capacity of 150 tons of an excellent 
quality of pig iron per day. There are two very success- 
ful furnaces in the neighborhood, Longdale and 
Lowmoor, and it is claimed that they can make iron at 
a cost not exceeded $12 per ton. Itis currently reported 
that Mr. Magoon will go to Victoria as general manager. 
—_— = —— —— 

German Steelmaking. 

Large purchases of steel blooms and other steel are 
stated to have been made recently in Germany upon 
Messrs. Sturm Brothers, Messrs. 
Wendel, the Dudelange Steel Works Company, the | 
Rhine Steel Works Company, and the Phoenix Company 
are stated to have received orders which will occupy 
them until March, 1889. 





} 





jae Pee 

TENNESSEE manufacturers are complaining against a | 
law which taxes their capital stock. Ao organization 
will be formed to fight the law. 











throttle. In order to 
make this throttle work 
easier, an oil cup was 
placed in the dome jurt 
over the steam pipe, 
with a small pipe lead- 
ing downward. Before 
steam was raised the 
fireman would pour 
some oil into this cup 
and pipe, which oiled 
the throttle valve. The 
engineer in charge of 
the engine go fitted, was 
afraid the oil would get 
into the boiler and in- 
duce foaming, and 
instructed his fireman 
not to use any oil upon 
the valves. The fire- 
man, having the switch- 
ing to do, was anxious 
the throttle should work 
easily, and one morning, 
without the engineer’s 
knowledge,poured some 
oil into the cup. He 
started the machine out 
of the house, and found 
that the throttle was all right, but thought that he would 
let the engineer find it out for himself. When the train 
was made up and the signal given, the engineer, as was 
his wont, braced his feet, took hold of the handle with 
both hands, and pulled with all his might. There was 
notso much friction there as there had been, the h: nile 
straightened out, and the engineer found himself b.ck 
in the tender. 
=e — aaa 

THE largest coal dock in America will be built at 
once at West Superior, Minn., by the Eastern Railway 
Company. It will be 2,000 feet long and 800 feet wide, 
with a central veesel slip 2,000 feet long and 100 feet 
wide, giving 8,700 feet of dock frontage for unloading 
cars. Tracks will ran all through the structure, which 
will have a storage capacity of 1,500,000 tons of coal. 

hoo ian ibe § 

Some large New York shipping merchants are con- 
sidering a plan of establishing telegraphic communica- 
tion with the light ships along the shore. 

ae nie: a“ 

Tue Western Union stretched its wires 90,000 miles 
of additional territory last year—enough to go around 
the word nearly four times. 
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IRON TRADE REVIEW. 








METAL FOR HEAVY GUNS. 


New York Tribune. 
The bursting of the six-inch rifled gun cast of Besse- 


mer steel, on the Ordnance proving ground a few days 
ago, has been followed by a good many “TI told you 
so’s!’’ Not enough has yet been disclosed to determine 
the unfitness of cast steel for heavy ordnance, nor that 
its failure was due to experiments with a new procese of 
tempering. Dr. Gatling’s opinion is that the failure of 
the gun grew out of its being cast whole; that had it 
been cast with a core and cooled from the center (the 
Rodman process), the gun ia all probability would not 
have burst. Commodore Sicard, chief of the Bureau of 
Ordnance, says that during the process of boring and 
rifling it was discovered that the steel contained many 
little globular spaces, or “chambers,” caused by the 
gases becoming imprisoned in the cooling metal while 
endeavoring to force a way through the molten mass. 
They were not large, ranging from the size of a pinhead 
to three or fcur times that siz*, but their tendercy was 
to weaken the resisting power of the gun. Ensign 
Dashiell, one of the officers who made the tests with the 
gun, says that the experiment proves that Bessemer cast 
steel will ot do for great guns; it has not the elasticity 
nor the tensile strength needed, and it showed weakness 
at the breech, where it cught to have had strength. 

The word “steel”? as used now is comprehensive, em- 
bracing material running from a pure quality of iron, 
with little or no carbon, and a tensile strength of 55,- 
(00 pounds, up to tool steel with a high percertage of 
carbon and a tensile strength of over 150,000 pounds. 
Experts speak of the former as “mild steel,” and the 
latter as “hard steel.’”’ In the specifications of the 
Ordnance office of the War Department for bids for 
hoops for eight inch guns, a tensile strength of not less 
than 100,000 pounds per square inch is required. Ata 
recent convention of the Naval Institute “Steel for 
Heavy Guns” was discussed Sy 36 civil and mining 
engineers of prominence, manufacturers of steel and 
Army and Naval officers. Edward Bates Dorsey 
advised the use of the ordinary mild steel of commerce. 
Dr. tiatling also advocated the use of mild steel, as 
hard steel, even when it is well and carefully tempered, 
is far more treacherous and easily broken or fractured 
when subjected to violent shocks than soft or mild steel. 
He said : 

“ The repeated firing gf a gun will produce what is 
known as the fatigue of metal, and when that occurs 
and the metal becomes more or less crystallized, the life 
time of the gun may be said to be at anend. At all 
events, when a gun gets in euch a condition it becomes 
liable to burst and is dangerous to the men using it.” 

Professor Thurston referred to a steel made in a 
crucible and containing about 8-10 per cent. of carbon. 
He says of this: 

“Ttis possible that this metal can be used in ord- 
nance; but it would be wise to settle the question on 
the small scale first, by using it in steel howi zers, and 
to defer the making of a Jarge guo until the smaller 
sizes had proved safe. The process of oil tempering is 
one which has given remarkable results on a small mass 
of even high tool steel ; but it still remains to be shown 
that great masses are to be safely treated for ordnance 
purposes in this way.” 

Thomas C. Clarke, a civil engineer concerned with 
Mr. Dorsey in the use of mild steel, or steel of a low 
carbon, said : ss 

“Tt seems reasonable to suppose that high steel 
forged into hoops for guns would behave in an uncer. 
tain manner, while low steel would give uniform 
results.” 

Professor Egleston, of the Columbia College School of 
Mines, said : 

“The limit between steel and cast iron is not wide, 
but the difficulty of managing it is no greater now than 
of learning how to make cast iron guns of iarge size was 
when the cast iron guns of General Rodman were of 
tuperior quality, and he educated the country up to his 
ideas. We shall have to do for steel what General 
Rodman did for cast iron. One of the greatest diffi- 
culties in manufacturing steel in large masses is that 
people insist upon hammering it, and, so far as large 
masses of steel is concerned, they never should be 
tuuched with a hammer in any stage of their manufact- 
nre. Hemmering generally makes steel brittle, except 
in very small sizes. * * * Ags it is impossible to 
entirely prevent the occlusion of large quantities of gas 
and the consequent blow-holes, and the concentration of 
impurities by liquation from the top toward the bottom, 
and from the sides towards the centre, powerful presses 


are the only way ino which such large masses of steel 
should be treated.’’ 

Lieutenant-Commander Barber, of the Navy, an ord- 
nance expert, said : 

“The statement that mild steel is the most reliable of 
all cheap metals, and that itcan be badly worked and 
malireated with impunity has not been borne out in 
Naval experience. There probably never was as good, 
and certainly never any better, steel put into vessels 
than the Atlanta, Boston, etc. This steel was obliged 
to show 60,000 pounds tensile strength, and 23 per cent. 
elongation as an average on test pieces for hull mate- 
rial. * * * Midvale and Cambria in the United 
States, Creuzot in France, Whitworth in England, and 
Krupp in Germany would all differ from the essayist in 
the idea that the failures of modern guns are largely 
due to defective oil-temper.” 

Lieutenant W. H. Jacques of the Navy said : 

“Ts it thenof such material as Mr. Dorsey advocates 
that military engineers should construct guns to sacrifice 
their country and their fellows? * * * Isit with 
such material that we are to invite similar failures to 
those he condemns in England ? I am sure no ordnance 
officer in either of our departments would dare to do it, 
if he were required to stand by and fire his own guns. 
* * * The steel we want for guns cannot be de- 
scribed by either of the terms ‘mild’ or ‘hard ;’ it 
must be tough and elastic.” 





STEAM vs. GAS ENGINES. 


—— —— 


Jos. J. Harrop writes the American Machinist: Hav- 
ing read the article by Geo. B. Grant, in the American 
Machinist, No. 52, Vol 11, I would like to offer a few 
figures in favor of the gas engine, which, I believe, will 
demonstrate that the gas engine would cost less to 
operate than the steam engine (as in the above case). 

Assuming that the steam engine cost $400 and the gas 
engine $1,100, the interest, tax and repairs would be for 
the steam engine $40, and for the gas engine $110. The 
steam engine would require half of the time of one man 
to fire, oil and clean the engine, which, at $1.50 per 
day, would be for one year (300 days) $225. The 
gas engine would only require one tenth as much, which 
wou'd be $22.50. The cost of fuel would be for the 
steam engine, about five tbs. per horse-power per hour, 
twelve hours per day (this comes from banking the fire 
at night or lighting it in the morning), and at five dol- 
lars per ton would be $150 per year. 

The gas engine, with oil at seven cents per gallon (the 
price here per gallon by the barrel), would cost seven- 
tenths of one cent per horse-power per hour, or $84 per 
year. 

The heating for five months (21 weeks) at five dollars 
per ton for coal, would be for 63 tons about $32 ; there. 
fore the recapitulation : 

Steam Engine. Gas Engine. 


Interest, tax repairs... $40.00 $110.00 
Oe aa eS 159.00 84.00 
Attendance. .......0.-.ccccsessee ieee 225.00 22 50 
Heating......... ‘eccetaaheGdexevevsiean . . eedbpaons 33 00 

OMT, <; :cshabeseantanaeee $415.00 $249.50 
Balance in favor Of ga CNGINC......c0-.sceeeeeseeereseeers $165.90 


Mr. Grant makes a mistake when he puts the coal at 
4 tbs. per horse-power per hour; he forgets he would 
either have to bank his fire at night or else fire upa 
cold boiler in the morning, both of which operations 
would require extra coal, while he would only have to 
spend 15 minutes twice a day to clean and start the gas 
engine. And then, again, $1,100 is a high price for an 
8 horse-power gas engine (per my catalogues, $300 
would be about right). This would make $30 more in 
favor of the gas engine, or $195.50, which, in ten years, 
would buy three or four steam engines. The steam 
pipes for heating would cost about the same, or more 
than the stoves. 


The Last of the “Great Eastern.” 

A three days’ sale by auction of the entire vessel and 
her fittings has taken place at Liverpool. The catalogue 
contained 893 lots, and as a rule, satisfactory prices were 
obtained. The hull and fittings realized over £45,000, 
the copper bringing £2,960; the gun-metal, etc., £4,480 ; 
brass, £3,980; lead, £4,185; outer iron plates, £12,500 ; 
inner iron plates, beams and rivets, £12,230, and anchors, 
about £300. The engines and engine fittings sold for 
about £10,000 ia addition, bringing up the total to more 
than £50,000. The breaking up of the steamer will 
commence on January 1, will occupy a year, and will, it 
is estimated, cost in labor from 1(s. to 15s. per ton of 
material. 
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; excuse for not fulfilling a contract. 


A New Yor« Court has decided that a strike is no 





LARGE ADDITIONS TO RAILROAD EQUIP- 
MENT. 


Railroad Gazette. 
The enormous railroad building of 1887 must naturally 


have been followed by large additions to equipment. 
The year 1888 was one of reduced net earnings and 
heavy expenses, nevertheless the output of locomotives 
was probably greater than in any preceding year except 
1882, and the output of cars has been very close to that 
of 1887, if not greater, aud probably greater than in any 
other one year. Last January we published the number 
of locomotives built yearly by 19 private firms from 1880 
to 1887 inclusive. No attempt was made to get the 
number built by the railroads. The greatest number of 
locomotives built by these 19 firms was 2,282, in 1882. 
In 1887 they built 2,044. In 1888 17 firms built 2,180 
locomotives, and 66 railroad companies in the United 
States and Canada built 382. This is undoubtedly very 
near the whole year’s output. The 17 firms of locomo- 
tive builders include all of the large builders, and all 
whose product has been important. Replies were 
received from 108 railroads, and the 66 which built loco- 
motives include all of the larger companies, and nearly 
all of which build any locomotives. The average annual 
output of the 19 firms from 1880 to 1887 was 1,645 loco- 
motives, and the least number built was 800, in 1885. Of 
the 17 tirme, only one built over 700 locomotives. The 
next largest product of one firm was 301. There were 
three firms which built over 200 locomotives each, and 
seven building over 100. Besides the locomotives, there 
were 17 Rotary snow plows built. 


The cars for freight services built in 1888 were, by 37 
firms, 62, 280, and by 66 railroads 19,910, or 82,190 in all. 
It is impossible to say what percentage of the output of 
the year these figures represent, but it must be a very 
large part of the whole. In 1887 the cars built to run 
in freight service were, by 15 car works, 23,775, and by 
29 railroads 6,426, or 30,201 in all. It is seen that the 
number of cars built increased in 1888 in greater ratio 
than the number of companies reporting, which, in itself, 
would indicate that the output has actually increased. 
Oo the other hand, those car-builders who reported in 
both years almost without exception built somewhat 
more cars in 1887 than in 1888, the net result for the 
15 firms being a decrease of about six per cent. in the 
latter year. This is the closest approximation that our 
returns will enable us to make to the relative activity of 
the freight car business of the two years. Among the 21 
car works reporting for 1888 who did not report for 1887, 
are 10 which built over 1,000 cars each, five which built 
over 2,000 cars each, and three which built over 3,000 
each. These 10 large producers were enough to raise 
the average so as to account for the fact that while the 
number of cars built has increased more than the num- 
ber of cars works reporting, the individual works report- 
ing in both years show an actual, but slight diminution 
of activity. Of the 36 car works, one built over 5,000 
cars for freight service, four built over 4,000 each, 10 
built over 3,000 each, 12 built over 2,000 each, and 20 
over 1,000. 

The same car works and railroads report cars built to 
run in passenger service as follows: By 36 car works, 
1,954; by 66 railroads, 517; total, 2,471. In 1887 ldcar 
works built 561 cars for passenger service, and 29 rail- 
roads built 169, or 730 in all. In every case where one 
car company has reported for both years, the product of 
1888 is considerably increased over 1887, and it is a 
fair persumption that the passenger car business was 
generally more active in 1888. There were four works 
that built over 300 passenger train cars each. On the 
whole, in spite of the great falling off in railroad con- 
struction, and notwithstanding the decrease in net earn- 
ings, the year 1888 was one of the three years of great- 
est output of rolling stock, and the amount turned out 
was nearly, if not quite equal to that produced in 1887 
or in 1882. 





Pig Iron Production of the South. 

Sprccial reports to the Manufacturers’ Record show that 
the total production of pig iron in the South last year 
was 1,065,000 net tons. Of this Alabama made 341,000 
tons, Tennesee 272,000 tons, and Virginia 217,000 tons. 
This is an increase of 136,000 tons over 1887, while in 
the rest of the country the production of pig iron was 
about 500 tons less than in 1887. 





THE first railroad train to the City of Mexico arrived 
from Laredo, Tex., some days ago on the new rail- 
road. President Disz took part in the celebration of 


| the event. 
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THE BOILER ROOM. 
ccnseedlpalatinins 
BY J. F. ELSOM. 
Written for the Iron Trapg Revirw. 

A visit to some boiler yards will disclose the fact that 
in this age of hurry and bustle, the true principles of 
physics governing boiler-making are rapidly being over- 
looked or considered beyond the comprehension of the 
workman whose ears have become heavy with sound. 

Again, those who read cannot but have noticed the 
frequency of boiler accidents and the direful results, the 
collapse of flues vieing in frequency with low water and 
blow-ups. These have become dangerous nuisances. 
Concerning flue collapsing, it is well known to practical 
engineers that the resistance of wrought iron to the 
compression strain to which a flue is subjected is far 
below its power of resistance to its tension strain, and 
here begins the violation of one of the fundamental 
principles of physics. 

Diameter, it must be remembered, is a great factor in 
either weakness or strength, for the larger the flue the 
greater is its tendency to collapse, and if any changes 
are perceptible at all, the natural tendency is to increase 
the size of the flues. Furthermore, the greater the 
length of the flue, without support other than its own 
structural strength, the greater the prospects of an early 
collapse, and boilers gradually grew longer; but this 
difficulty became so apparent by frequent collapsing 
that it has been obviated by the introduction of flanges 
or supports at different points in the length of the flue. 

In theory, a flue when perfectly cylindrical is in the 
best possible form to resist the influences tending to col- 
lapse, inasmuch as the pressure is all then resolved as 
compression on the material. Should, however, any 
deformation from the perfect cylinder in the shape of 
the flue occur, the tendency to collapse is very much 
increased in the direction of the deformed or flattened 
sides. In all cases, then, when flues collapse, it is highly 
probable that they show a previous deformity in the 
direction in which they are about to collapse, and the 
proper notice of this change of form would frequently 
suffice to warn the engineers in charge, who might, by 
staying, prevent ultimate collapse; or, at all events, 
reduce the working pressure, until all danger was past. 

In many instances, however, the engineer is not the 
only one to blame. I have noticed a growing tendency 
among boiler makers to construct boilers on the most 
inconsistent plans to withstand sudden changes of tem- 
perature and pressure. In the average boiler yard one 
may see long, heavy boilers, with large flues running the 
entire length, with no support save the natural strength 
of the metal, often punched, patched, and riveted out 
of all proportion. It has been claimed that metal 
punched and then filled with rivets, while hot, and 
thoroughly upset is as strong as whole iron, but when 
we take into consideration the fact that by virtue of the 
hot rivet (often scarcely filling the hole) contracting 
causes the tight seam, and in contracting is decreased in 
diameter, this argument lacks pertinence. 

Speaking of longitudinal flues, boiler makers gener- 
ally have built without due regard to supports, but no 
use to urge a change at this time. Again, many boilers 
explode from improper setting. In all cases, the entire 
boiler shell should be covered with brick work, leaving 
air space between the two and the top lining covered 
with an arch, eighteen-inch spring, built of fire brick. 
Outside of the arch the side walls are built to an even 
height with the top of the arch, the end being closed by 
means of a sixteen-inch wall from the foundation up to 
and including the arch. 

In this wall are made two flue openings, one near each 
side; for instance, there are four feet of wall in the 
middle, and at each side of it there is an opening of say 
a foot and a half square, these being connected with the 
chimney by means of a suitable flue of proper dimensions. 
Iron braces are arranged for supporting the longitudinal 
walls, being stayed by means of bolts in the usual man- 
ner. 

For the burning furnace and the fire place. both being 
nine feet in width and twenty-seven feet in length, a 
foundation wall suitable for these two sections having 
been provided, the walls, sixteen inches in thickness, are 
built up to about fourteen inches above the level of the 
floor proper, leaving in the end wall ample space to 
serve for easy entrance to the ash pit. 

The bridge wall for these furnaces should be built two 
feet thick at least, and should be built up to the same 
height as the side walls, leaving a space of not less than 
five feet between the inside of the end wall, then the 
bridge wall will serve for the fire place dispensing with 
our specia] wall for this purpose. There is another 


| 








cross wall, twelve inches thick, and of even height of 
the side walls, about eighteen feet back from the bridge 
wall, the reasons for which will be readily seen. 

I have been thus explicit because so many fail to 
attain desired results with furnaces and heat used more 
than once. It should be borne in mind that in reclaim- 
ing we have one solid, another fluid, and a third gaseous 
body, heat being responsible for each condition. The 
general laws of heat then, are: first, that bodies expand 
when their temperature is increased (caused by their 
particles becoming farther apart). Gaseous bodies re- 
spond to heat in like manner, and as boiling is really 
the principle repesented in this subject, the whole 
process is really one of expansion, something that all 
ought to remember, hence anything that gives an 
increased attraction to the particles of a substance will 
eventually ruise the temperature to the boiling point, 
the same rule applying, with nearly all its force, to sub- 
stances dissolved in water. The attraction of the two 
substances overcome, the process is complete and we 
have the precipitate required. 





A New Use for Electricity. 
Modern Light and Heat. 

One of the most iuteresting applications of electricity 
that has lately been announced, is the process of Mr- 
Elmore, an English inventor, for producing copper 
tubes by electrolytic deposition. For this purpose the 


inventor employs a mandrel of iron which is placed in 
a bath of the copper salt and suitably connected as the 
cathode of an electrolytic bath, and upon this the copper 
is permitted to deposit until it has acquired the neces- 
sary thickness. 


To insure uniformity of thickness of 
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THE CURTIS REGULATOR. 





THE CURTIS REGULATOR. 
a 
We present to our readers an iJlustration of an im- 


provement upon the well-known Curtis pressure regu- 
lator, by which the requirements of railroad service are 
met in a simple and satisfactory manner. 

The ordinary operation of the regulator is as fol- 
lows :— 

The sectional view shows a main valve operated by a 
loose-fitting piston; a secondary valve in the top of the 
chamber over the piston; a metallic diaphragm (per- 
forming the double office of operating the secondary 
valve and making 2 joint to the cap which contains it), 
and a side passage connecting the chamber under the 
diaphragm with the outlet. 

When the spring over the diaphragm is compressed, 
the diaphragm gives way, and thus opens the secondary 
valve upon which it rests. 

Pressure being let on, raises the piston, and therewith 
the main valve, to its full capacity. 

The main valve remains open until the back pressure 
communicated from the outlet through the side passage 
is sufficient to raise the diaphragm, and thus close the 
secondary valve, when the steam or water escaping 
around or through the loose-fitting piston fills in the space 
on top of said piston and forces it towards its seat, thus 
uniformly maintaining the pressure at which it is set ; 
but in operation for railway car-heating, experience has 
demonstrated that it is desirable to be able to give an 
extra pressure at first in a cold train, in order to heat up 
quickly, also that the pipe connection may be ivjured by 
an undue pressure. 

The improvement above mentioned consists in thread- 
ing the top collar or extension of the cap (which con- 
tains the regulator spring), outside as well as inside and 
putting on to it a threaded sleeve, having a shoulder, 
which is adjustable, so that it can be set to stop the 
movement of the handle in one direction, while the 
extension of the top cap forms a stop in the other 
direction. 

It has been found that 50 pounds pressure is as high 
as is needed to heat a train quickly, so the extension of 
the top cap is carried up just so far that, when the top 
handle is turned down hard on to it, the spring is com- 
pressed to produce 50 pounds and no more in the steam 
pipes. 

The threaded sleeve is also adjusted so that when the 
top handle is turned out until it strikes the collar on the 
leave the minimum pressure, say 10 pounds or 5 pounds, 
will be produced, and the sleeve when so adjusted is 


, locked firmly to the cap by the lock-nut underneath it. 


The operation is as follows: When the engineer con- 
nects with a cold train, he turns down on the top handle 
as far as he can, and leaves the regulator to take care of 
the pressure, assured he will get no more than 50 pounds 
in the system. 

When the train is hot, he turns back on the handle as 


the deposit, the tube is slowly rotated in the bath; and'! far as it will go, and the regulator adjusts the pressure 
he likewise employs the ingenious artifice of making | to, say 10 pounds, the normal amount required to keep 


the metal very dense by causing a burnisher constantly 
to travel over the surface of the tube as it is forming. 
By this meaps an exceedingly compact, seamless tube 
of copper is produced of any desired length and thick- 
ness, which is removed from the mandrel by the 
simplest mechanical means. These tubes are said to be 
produced very economically so that the process is now 
being operated on the commercial scale with success. 
The tubes thus produced are said to be in all respect of 
superior quality, and are highly recommended for 
boiler tubes and other uses where the employment of 


strong, seamless copper tubes is indicated. 
i 


A Big Coal Company Organized. 

A gigantic corporation has just been organized at 
Pittsburgh, known as the Wheeling, Lake Erie & Pitts- 
burgh Coal Company. This company has bought all the 
valuable coal lands along the Wheeling & Lake Erie 
extension. This coal field begins a little below Steuben- 
ville, touches the Ohio River about Portland, and con- 
sists of many thousands of acres of rich coal fields. The 
Wheeling & Lake Erie road is at present completed to 
Bauerstown, and extensive coal fields in that neighbor- 
hood have already been tapped. The extension will be 
built right through this district to Portland and Martin’s 
Ferry, a distance of forty miles. A large force of men 
are at present at work. The coal land owned by the 
company has been secured at a low figure. The capital 
of the company consists of $1,000,000 in bonds and 
$1,000,000 in capital stock. The plans for operation are 
on an equally gigantic scale. The company will comr- 
mand the same prices as do the operators here, but will 
only pay the Hocking Valley rates. 











the train hot ; he can make this minimum more or less 
in one moment, by starting the lock-nut and screwing 
the sleeve down or up; but when once the sleeve is set 
and clamped, the top handle can be locked by a hard 
turn against the shoulder, so that no jarring of the 
engine will disturb it. 

It is obvious that the engineer can set his pressure 
either way in the dark, and make no mistake, and the 
same movement fastens the handle firmly in its place. 
These valves are made with outlets from 1 to 1} inches 
pipe thread to engage with different sized steam fittings, 
and are made and sold by the Curtis Regulator Co., of 
Boston, Mass. 








Shipbuilding in Canada.’ 

The shipuilding trade in Canada has been very dull 
for many yeare, owing to wooden ships having given 
place to iron and steel vessels. It has been proved, 
however, that ships of iron and steel, as well As of wood, 
can be built in the Dominion. Last year, a very large 
iron sailing ship was constructed in the Maritime 
Provinces, and this year a new steel steamer of 2,000 
tons has been commenced at Owen Sound for the lake 
traffic of the Canadian Pacific Railway Company. 
Within the past few weeks a steel. steamer has been 
launched at Montreal for the Ottawa river trade, She 
is 170 feet long, 41 feet broad , and 9 feet deep. The 
engines and boiler, as well as the hull, were made in 
Canada. 

an ee eres oe 

Ir is estimated that at least 50 per cent. of the gas 
now used in the Pittsburgh mills is lost through ineffec 
tive methods and bad management, 
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OUR “TEXAS SIFTINGS” ‘OFFER. 

Gratifying responses have been received to our offer 
of Teras Siftings, the well] known humorous paper, free to 
all new and renewing subscribers to the IRoN TRADE 
REview, who remit our regular subscription price, $3.00. 
This is a unique and extraordinarily liberal clubbing 
arrangement, but we are enabled, by special arrange- 
ment which no other paper in Ohio can secure, to carry 
it out to the letter. Remember, that our offer only 
extends to the Ist of February, and that by subseribing 
now, you get the Iron TRADE ReEvIEW (a $3.00 paper, 
well worth the money) and TYeras Siftings (a $4.00 
paper) for Smapty the pute of the REvIEw 


BUSINESS FAILURES OF 1888. 

There were 9.7 per cent. more failures in 1888 than in 
the preceding year, but this fact is of no special signifi- 
cance when it is considered: (1) that there was a 
decrease in the liabilities of 10.5 per cent., and in the 
assets of 4 per cent.; (2) that outof the 847 failures which 
mark the increase in 1888, no fewer than 475 occurred 
in the last three months of the year; and (3) that for 
the past three years, following the New York panic of 
1884, there has been a decrease in the total annual num- 
ber of failures. 

The relative situation of the past year in comparison 
with previous years is compressed into the following 
table, taken from Bradstreet’s (the assets and liabilities 
being given in millions and tenths of millions of dollars) : 


Per cent. Per cent. 
No. increase Total Actual _ assets to 
Failvres. ordec. Liabilities. Assets. Liabilities. 

18BB.. ..eccocse 10,5487 *9.7 $120.2 $ 619 F2.0 
MT ccccasvesens 9,740 17.8 120.6 64.6 49.5 
EN, cestxceees 10) 569 T49 113.6 45.8 49.0 
ee 11,116 ti 119.1 55.2 46.0 
Rae 11,620 *}3.7 248 7 134.6 54.0 
, Wee 10,299 *40 175.9 90.8 5’.0 
)882 .. 7,635 28.0 93.2 47.4 51.9 
BBD eiscadetvcese oe. So Suceaes 76.0 £59 47.0 


*increase. *Decrease. 

As a whole, therefore, the year 1888 was a generally 
prosperous one in the mercantile world, though it is 
worthy of remark that of the 847 increase in the num- 
ber of failures, 511 were in 12 Western States (Ohio to 
Colorado, Kentucky to Minnesota). On the other hand 
it may be said, that in this territory the greatest expan- 
sion in trade has taken place, and here, therefore, the 


commericial death rate’would snbenetty be larger. 


OHIO GAS AND OIL INVESTMENTS. 

An intelligent correspondent of the To'edo Commercial 
has been making a calculation as to the amount of 
money invested in oil and gas lands in Northwestern 
Ohio—or rather in Wood county—since the present 
boom commenced. The first cost of a well he estimates 
at $2,000, on the basis of the following calculation: 
$140 deliv- 
ered on the ground ; drilling 1,200 feet at 60 cents, $720; 
two 800 barrel tanks, $430; 


Carpenter rig, $310; 58 casing, 375 feet, 


connections and pipe for 














lead lines, $60. Totat, $1,660. Adda tank house ata 
cost of $85; and engine, cost $185; belts and other fix- 
ings $50; tubing, 1,200 feet at 12 cents, $144; rods and 
pumping outfit, $75. Total, $2,139. To this must 
further be added the expense of a boiler, but as 
one boiler answers for two or more wells, it could 
only be figured according to the number attached. Its 
cost is about $425. 
plain that the estimate on the whole of $2,000 for each 


#rom this reckoning it will become 


and every well sunk for gas or cil is below rather than 
above the actual cost. 

There are, ia Wood County alone, 250 wells. Based 
upon the foregoing calculation, the total investment has 
been as follows: 





Article. Total. 
Welle, 260, at $2,000 eacls ........000cc00.00000. $1,049,000 
Labor on same after completio 50,000 
Iron storage tanks (Buckeye) .. A 1 200,000 





Pump staticus, pumps and pipe lines (Backe ) 
Bonuses paid to farmers, aside from royalties... 1,98 1,000 





Cash royalties to gas ae OWNETS.. ..ccccee 1,500,000 
CRO SOO icscincesisae se jecibaniecedca 50! £00 
TG ick ccvettncs cosevces$) O10 000 





If this be | true “ one , onaly, ‘what § is the probable 
aggregate for the entire natural gas and oil district of 
Ohio ? 





OUR LAKE TRAFFIC IN 1888. 

From the annual report of Hon. Wm. J. McKinnie, 
Collector of Customs for the District of Cuyahoga, it 
appears that the total receipts at the four ports included 
in the district, in 1888, were as follows: 















Value. 
GH PUINIEEL udthicteiiaits sbibeisearesseme $45,750,572 
Ashtabula. 6,567,342 
Fairport.... 3,126.407 
Lorain... 1,149,600 
PRIN Saad, desdel etnies kewtipsincSasiensnnaingssccaudtvesncohed $56,593,321 
The total clearances were as follows: 
Value. 
Cleveland... sbccsinatuhuelen sesinshianshoncin bape > 
Ashtabula (const wise)... ScsglaGadousaisd \ecees oobeeaatcotenaemes 1,256,898 
Fairport ee re ee 338,153 
Lorain se editades’ aineatoneden 656,250 
Dc. 35: 0c bvegeesweuaiebaane Ee ee $47,298,886 
Foreign oneal were as steliona ; 
Cleveland....... Sia Geeiakaedosieka estecssensepine covpandsa @ueduaountll $75,161 
SEN IIA. canvas cic eaalighbeaditnnnbbins euabeenannstees ae 
I ice bnicscipacdddes sciatica anabeheicerkicsikdebaeintan tora 
Total... sau seine ma 





The value of foreign imports ¥ was $693, 413. 
Imports of domestic iron ore are reported as follows : 











Tons. Value. 
Cleve'and .. 3,231,310 $16.1°6.550 
Ashtabula 1,369,958 6,-49 790 
Fairport.... 614,067 3,670,335 
Lorain... 195,370 976,80 
Total.. 5,350,705 $ 26,753,525 


While he aon: eaten are doubtless correct as to the 
manifests, they are far from correct as to actual receipts. 
The figures given by the IRon TRADE REVIEW, in its 
issue of December 6, 1888, were furnished direct from 
They showed 
Cleveland, 
611,140; 


the railroads, and can be depended on. 
iron ore receipts for the season as follows : 
971.795 tons; Ashtabula, 1,288,530; Fairport, 
Lorain, 197,000. 

Exports of iron products from Cleveland for the year, 
footed up $1,797,038 ; imports of like articles at Cleve- 
land, $651,999. 

Shipments of bituminous coal were as follows : 


| For Shipment. | ¥ For Fuel. Total. 


| 
= er ae — 
ood 





| Value. Tons. | Value Tons. eS 


ay eland.....| 1,627,825 $3,662 ,6%6 | 308, 979 | $772, 448| 1,936,804|$4,435,134 

















/ Ashtabula... 499,062) 1,122, "390| 57,603) 134.08) 556,665) 1,256,898 
polrpert... Sine 128,00.0 310,50 } 7,061 17,653] 145,061, 328, = 
Lorain... 270,000, 607,500 19,54 500) 48, 750) 289 7500) 656,250 

_ Total denne sooo! 2,534, 887 $5, 703, 576 393, 3,143 ‘072, 859! 2,928 ,030'$6, 676,435 435 


There were built in the Cuyahoga district in 1888, 23 
vessels (8 steel, 15 wood), with an aggregate gross tonnage 
of 32,366.12, and a total net tonnage of 25,923.88. 

Canadian iron ore was received at Cleveland to the 
value of $39,066. 

THE amenities of Lake  @aperior mining journals 
afford an interesting study. In a recent issue of one of 
our esteemed exchanges we find the following: 

“ The total output of the Old Mendacity for the year 
just passed was 777,777 tons. This is all the more re- 
markable because this enormous amount of ore was 
taken from a single 4x4 shaft. Captain Blowhard in- 
forms us that Old Mendacity will double this output | 
next year.—[ Vermilion Iron Journal.” 








The above we clip from the Norrie Mine TYooter, Bro. 


Flagg, editor. From the same paper we clip the follow- 
ing reference to the Norrie mine: 
“SHE’S A DAISY.’ 

“The Cyclopean Norrie, so the pumpmen tell us, will 
work every stope, drift, tunnel, crosscut, shaft, winze 
and ‘rise’ during the coming season, and by putting a 
man in every available spot of the Cyclopean Norrie, it 
will ship 500,000 tons of ore. While the ‘ Old Mendacity’ 
at Tower will ship 777,777 tons from a 4x4 shaft, it is 
an impossibility to estimate what the Mendacity would 
ship if it was crowded like the Cyclopean Norrie, but we 
suppose the amount would be 2,222,222 tons. This is 
not very much, inthe Tooter’s opinion, because the 
product comes from 22 mines.’’ 





By the way, will the Iron Taape Review be kind enough to 
specify by name that ‘‘ Menominee mine which can produce ore 
at 39 cents a ton,” and which, as it stated in its issue of the 27th 
ultimo, ma e ‘“‘a profit of nearly if not quite 50 per cent.”’ on its 
investment during the year just closed? Our iron men would 
like to take lessons of its managers. At the same time it might 
correct its statement concerning the Dunn ore, of which 7,000 
tons (not 15,000) has been sent forward by rail since the close of 
navigation from the mine, not from Escanaba —[Iron Port. Esca- 
naba, Mich. 

With the greatest pleasure. How would the Dunn do, 


for example? With an expenditure of about $100,000 
for their lease, and say $40,000 for opening up their 
pits, as against a sale of 116,000 tons at an average 
price of $3.75, we think the profit will figure out about 
as stated. 
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THose of our readers who have been following the 
superb series of railway articles in Scribner's Magazine, 
will be especially interested in the very lucid explana- 
tion of “Railway Management” from an official point 
of view, by Gen. E. P. Alexander, President of the 
Central Railroad of Georgia, in the January number. 
‘The line of responsibility and duty from the president 
to the track-walker or switchman is outlined with ré- 
markable clearness and precision—for the first time 
making plain to a general andience the workings of a 
most complex organization. Among the things ex- 
plained are the handling of trains, involving the making 
of time-tables and the work or the train-despatcher ; 
imperative rules for avoiding accidents; how freight 
and passenger rates are made, and how the earnings of 
a road are calculated. The illustrations are from draw- 
ings by Blum, Burns, and other skilful artists. It is 
announced that ex-Postmaster-General James wil] con- 
tribute to the series an article on the “Railway Postal 
Service.” 








MANUFACTURERS will read with interest, in the Jan- 
uary Century, an able essay by Colonel Auchmuty, in 
which he tells about a new movement in connection with 
the subject of American labor. This essay is entitled 
“An American Apprentice System,” and describes a new 
system of apprenticeship, which Colonel Auchmuty con- 
siders “suitable to American wants,’’ and which he says 
“concerns in no small degree the welfare of the nation.” 
The illustrative features of this number are especially 
noteworthy. 
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CHRISTMAS Jore, travel and adventure, legend, cvok- 
ery, toy-making, biography, poetry and what-not cram 
the pages of the January Wide Awake. Just the thing 
for the children and the young people. D. Lothrop Co., 
Boston, Mass., are the publishers. 

. Ne ree 

A VERITABLE industrial magazine was the New 
Year’s issue of the Age of Stee/, St. Louis. Its list of 
contributors included the names of many well known 
writers ou commercial and economic subjects. 


Tue Metal Worker (New York) has shown commend- 
able enterprise by offering $300 in prizes for the best 
essays oa “ House Heating.” 


as ss Bindi 

Tur “complete story” feature of Lippincott’s Maga- 
zine (J.B. Lippincott Co., Philadelphia) is to be con- 
tinued this year. The January story is ‘‘ Hale Weston,’ 
by M. Elliott Seawell. 

a —— — 

Tue Chattanooga Tradesman’s New Year number was 
replete with statistics and special articles relating, to 
Southern industries. Congratulations. — 

Z Se, 

NEARLY 40, 000 1 men are employed in Pittsburgh iron 
and steel works. Their wages are nearly $34,000,000 
per year. 

ee —— = 

Tue Akron (0.) Telegram, of January 1, presented a 

very full industrial exhibit of that thriving city. 


ee RN 


Tue Akron Beacon issued a neat calendar, for a copy 
of which we tender acknowledgments, 
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IRON TRADE REVIEW. 








THE BOOKWALTER STEEL ENTERPRISE. 

The Mechanical News (New York), which is closely 
associated with Hon. John W. Bookwalter, says of his 
new steel process: 

Within the past two or three weeks frequent mention 
has been made by the press in nearly all parts of the 
country of a new process for the manufacture of steel, 
arrangements for introducing which have recently been 
in progress, and the advantages of which are such that 
it cannot fail to produce most important results in that 
great industry. As the process has been brought out 
by the proprietor of this journal, John W. Buokwalter, 
a brief statement of its purpose and its relation to pro- 
cesses previously in use may not be out of place, and 
will doubtless be interesting to all classes of our readers. 

To enter into ali the details of the successive manipu- 
lations to which iron ore is subjected from the time it 
is taken from the mine to its ultimatesappearance as a 
finished product in various forms, would exceed our 
limits and would be of slight interest to the reader. To 
deal with the matter generally, it may be sufficient to 
say that iron, although a pure metal, Jike copper, silver 
or gold, has, nevertheless, a marked affinity for various 
substances, such as sulphur, phosphorous and oxygen, 
but especially for oxygen. It is, therefore, practically 
speaking, never found in nature in a free or uncombined 
state, but almost always inthe form of an oxide. To 
free it from the oxygen and other foreign elements hich 
may be present in the ore, it is fused in a furnace, and 
by means of fluxes the desired separation is accom- 
plished. The product, known as pig iron, although 
relieved of the oxygen contained in the ore, undergoes 
at the same time, in the process of fusion, a combination 
with other elements, especially silicon and carbon, these 
being present in varying proportions, but ordinarily to 
the extent of about two pounds of silicon and three of 
carbon in 100 pounds of the molten metal as it comes 
from the furnace. 

To obtain from pig or cast iron the product known as 
wrought iron or bar iron, which is as close an approach 
as can be made to absolutely pure iron, it is necessary to 
eliminate the silicon and carbon contained in the pig 
iron. For the production of steel, however, which has 
the advantage over wrought iron that it is susceptible of 
being tempered in varying degrees, and thus adapted to 
a multitude of uses in the arts, it is requisite that a por- 
tion of the carbon should be restored to the wrought 
iron, from which, if the latter be pure, it is wholly 
absent ; or, instead of recarbonizing the wrought iron, 
the same result may be attained by arresting the process 
of elimination of the carbon and silicon from the pig 
iron at such a point that it will still contain the proper 
amount of carbon—this varying, in different qualities of 
steel, from one-tenth per cent. or less to one and one- 
quarter per cent. 

For a long time, and indeed until a comparatively 
recent date, the decarbonization of the pig iron was 
affected by the process known as puddling, in which the 
mass of molten metal is constantly stirred with a rabble, 
while the air and products of combustion by which the 
mass is kept in the requisite state of fluidity, are passed 
over its surface. In this manner the carbon in the metal 
is gradually consumed, and a very pure quality of steel 
obtained as the result. It might be said, in fact, that 
this prccess would leave little to be desired, were it not 
for two or three disadvantages, namely: the length of 
time occupied, the reduction of a single charge taking 
eeveral hours; the large consumption of fuel necessary 
to keep the mass of metal ina fluidstate ; and the skilled 
labor required to insure a successful result. 





These considerations rendered evident the desirability 
of an improvement in the methods employed ; and sume 
thirty years ago what is known as the Bessemer or pneu- 
matic process was introduced. This may be called the 
rapid process, as cuntradistinguished from the slow pro- 
cess above described. In this, the removal of the car- 
bon and silicon from the pig iron is effected by blowing 
air through the melted mass, the combustion of the oxy- 
gen and carbon serving to maintain the fluidity of the 
mass for the period—a short one ascompared with that 
required for puddling—which is occupied in the process, 
But from the nature of this method it results that while 
decarbonization is effectually accomplished, other im- 
purities are generated in the metal ; and owing to these 
and the irregular texture of the steel thus produced, it is 
found unavailable for many purposcs which call for 
steel of a very pure, regular and homogeneous quality. 

The commanding merit of the process which Mr. 
Boukwalter has brought cut, may be briefly stated to be 
this, that it results in even greater purity of product 





than is obtained by the puddling or slow process, and at 
the same time is even more speedy and more econom- 
ical of fuel and labur than the Bessemer or rapid pro- 
cess, by which a comparatively imperfect steel is pro- 
duced. A charge of molten pig iron which has been 
melted in an ordinary foundry cupola is converted by 
the pew process in from five to eight minutes after being 
poured into the converter ; and so perfectly is the fluil- 
ity of the metal maintained that the steel taken 
from the converter can be poured from the con- 
verter into the ladle, and over the lip of the ladle 
into the moulds, with the same freedom as the most 
fluid cast iron. In fact, if a casual observer were to 
enter the works where the process is now in operation 
at Springfield, O., he would suppose, except for other 
sigas indicating the nature of the produc’, that cast iron 
instead of steel was being poured, so extraordinary is 
the fluidity of the metal. 

The different grades of steel made by the new process 
cover a wide range, from an extraordinarily low carbon 
steel, practically wrought iron, to that of a highly car- 
bonized quality. It is adaptable, therefore, to a corre- 
sponding diversity of uses, and to some for which steel 
as heretofore made has been unavailable either by rea- 
son of its cost, or on accountof its imperfect quality. 
Castings of all sizes and forms can be cast with as much 
certainty as cast iron, very tough, sound, ductile, true to 
the pattern, and requiring no annealing. They can be 
taken direct from the sand and used in the machine 
shop. The different grades of low carbon steel made by 
this process possess extraordinary ductility and tensile 
strength ; and the steel of all the various percentages 
of carbon, even the castings made from this metal, can 
be worked and welded as readily as wrought iron, with- 
out the use of fluxes. 

As to the reduction in the cost of making steel which 
is attained by this procsess, a single brief but significant 
statement will suffice. It may be safely affirmed that, 
exclusive of the necessary buildings, a plant with all, 
the machinery required, having a capacity of 100 tons of 
steel in twenty-four hours, may be erected, ready for 
operation, at a cost not exceeding eight thousand dollars. 
Indeed, a plant can be erected so cheaply, and operated 
at so little expense, that it becomes a profitable invesi- 
ment, even for those who use no more than five hundred 
to one thousand tons of steel per annum, to put up a 
plant forthe manufacture of steel for their own con- 
sumption. 

The question will naturally arise in the reader’s mind 
recalling the history of many projected improvements, 
discoveries and inventions of the past which have come 
to naught, whether this is but another experiment of 
hopeful promise but problematical results, or may be 
regarded as an accomplished fact. To quote the 
language of our esteemed contemporary, the 7’radesman, 
of Chattanooga, Tenn.; “A great many processes cf 
this and other kinds that promised great things when 
under preliminary and experimental operation have 
proven disappointing upon larger application. This 
has been peculiarly the case with steel making inven- 
tions; the expectations raised in the laboratory have 
been crushed in the furnace.’ It is proper to state, 
therefore, that the process here described has long since 
passed the experimental stage, and has been for some 
time in actual use both here and abroad. 

In Europe, the excellent quality of the steel made by 
it is fully recognized, one instance of which is the fact 
that itis being used for the rivets of the celebrated 
Eiffel Tower in Paris, which is to overlook the Exposi- 
tion, this year, from a height of 1,000 feet. Nor is this 
process a secret operation around which any mystery 1s 
sought to be thrown. The works in operation at Spring- 
field, Ohio, which are capable of makivg one hundred 
tons of steel in twenty-four hours, are open to the 
public, and may be visited by any one desirous cf 
examining the process. 

It is apparent, therefore, to summarize the matter | 
briefly, that this proccess combines the advantages of | 
both the methods hitherto in use, while avoiding the 
drawbacks of each; and that it may be considered as 
bringing to substantial perfection, as regards rapidity | 
and economy of production, and the excellence of the | 
article produced, the manufacture of the most import- | 
ant and widely utilized metal known to the arts of civil- | 
ization. 
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THE AETNA MAcHINE Company, Warren, O., on last 
Saturday closed a contract with the Chicago Splice Bar 
Mille, owned by Morris Sellers & Co., of Chicago, LII., to 
furnish them with a 500-horse-power engine, to drive a 
train of rolls in their mills, at Chicago, 


AN IMMENSE BELT. 


The American Wire Co., of Cleveland, are putting in 
place the heaviest leather belt in the city. It is 60 inches 
wide, 140 feet long, and weighs 1,593 pounds, being 
double thickness. [t will drive about 1,000-horse- power 
at times, and will run from band wheel of a Corliss 
engine 24 feet in diameter, with 62-in. face and f-in. 
crown, running at a speed of 80 revolutions per minute, 
giving a belt velocity of over 6,000 feet or over one mile 
per minute. 

This belting was made for this concern by the Jewell 
Belting Co., of Harttord, Conn., for whom 8S. M. York is 
agent in this city. This company are making a specialty 
of heavy belting, and are now putting in for the Wash- 
burn-Mcen Co., of Worcester, Mass., a 4-ply belt, which 
will weigh about 1} tons, and will drive 1,800-horse- 
power. This is probably the heaviest leather belt ever 
made. We understand that several of these large belts 
are to be put in place in Cleveland, further details of 
which will be given as they appear. 
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Invent or Move. 

Manufactories were first built in New England to 
supply the wants of people who lived in New England. 
As other sections of the country became settled, New 
England was called upon to supply them with manu- 
factured goods. The demand increased uniil New 
England was unable to furnish the desired supplies, and 
factories were established nearer the demand. Asa 
natural consequence the supply, once inferior to the 
demand, has so increased that manufacturing, to a cer- 
tain extent, in New England, is unprcfitable. Manu- 
facturers of standard goods are moving their establish- 
ments to locations where material is plenty and freights 
are reduced to the lowest possible figure. As men 
emigrated forty years ago, so must manufacturing 
concerns emigrate now, or they must become pioneers in 
some other direction. 

fhe manufacturers and mechanics of New England 
must either “go West” and join the common herd, or 
they must go to improving existing methods, perfecting 
new processes, and devising means hitherto unknown. 
New England must, as manufacturing goes, become the 
leader in invention, and make up in brain work what is 
otherwise lost through the natural course of events.— 
(Manufacturers’ Gazette. 

Trial of a Forged Steel Projectile. 

An important experiment at the naval proving ground 
was made last week at Annapolis, Md. An eight-inch 
piercing projectile of forged steel was fired against a 
compound plate of wrought iron and steel, manufactured 
by the firm of Cammell & Co., of Sheffield, Eng. 

The plate was eight feet wide by six high and ten inches 
thick, and was supported upon a backing of oak twen'y- 
four inches thick. The gun used was one of the new 
steel breech-loading rifles, belonging to the United 
States steamer “ Chicago.” The weight of the projectile 
was 250 pounds, and of the powder charge 126 pounds, 
giving the velocity of 2,000 feet per second. The pro- 
jectile pierced entirely through the plate and ludged 
broken in the oak backing. The plate was cracked to 
the edge at two points. The performance of the pro- 
jectile is considered admirable, and is most encouraging 
in the prospect it holds out of the successful develop- 
ment of steel forged projectiles in this country, it havy- 
ing been made and tempered at the Washington Naval 
Yard. Lieut. Austin M. Knight, Inspector of Ordaance, 
in charge of the proving ground, conducted the exneri- 
ment, 
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The Greatest of Steel Users. 
Manufacturers’ Record. 

Few persous are aware that in the year 1887 the con- 
sumption of iron and steel in the Uaited States came to 
forty per cent. of the entire product of all the mines 
and works of the world ; no other country could possi- 
bly supply us with this metal ; we must make the larger 
part of our own supply whether we wil! or no. Whether 
we shall use the supply of crude materials on even 
terms with our competitors in other countries in making 
machinery, locomotives, marine engines and in building 
ships rests wholly upon removing the disparity in the 
price or cost of these crude materials to those who con- 
vert them into the higher forms for final consumption, 
How that disparity shall be removed, is the quesion 
which may now interest every student of economic 
science. That fatiun, or that section of any nation 
which possesses supremacy in the production of iron 
and steel and in their conversion to fiual forms for use, 


will dominate and control the commerce of the wor'd, 
\ 
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NEW YORK, 109 Liberty street. 
PHILADELPHIA, 2035 N. Front st. 
MINNEAPOLIS, 210 South Third st. 
CHICAGO, 218 Lake street. 

ST. LOUIS, 707 Market street. 

NEW ORLEANS, 21 Union st. 
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CURTIS 


Regulators for Steam, Water, 
Air, and Pump Pressure. 
STEAM TRAPS, RETURN TRAPS, 
DAMPER REGULATORS, 
SEPARATORS, 
and other Specialties for the economical 
use of Steam. Manufactured by 
THE CURTIS REGULATOR Co. 
85 Beverly Street, Boston. 








HIGH PRESSURES. 


—— 





The Locomotive. 

The tendency towards high pressures of steam in these 
days is becoming somewhat alarming, especially when ! 
excessive pressures are desired on boilers of large diam- | 
eter. When the change was made from 48-inch boilers 
to 54 and 60 inches in diameter, it became necessary to | 
see that the material and construction was such that the | 
pressures required could be safely allowed. The differ- 
ence in diameter of these large boilers, from the former 
types, was not taken into consideration by steam users 
generally. here seemed to be an impression that a 
boiler, no matter how large its diameter, could be safely 
used at any pressure desired. We were once told by a 
steam user that the larger the boiler, the better able 
it was to be used at high pressure, and he enforced his 
argument by saying that a large horse was stronger than 
a small one. With such crude ideas in regard to boilers, 
it is not strange that the desire to use boilers of large 
diameters at very high pressures is common ; even boiler 
makers are not unfrequently imbued with similar ideas. 
They forget that the strength of the boiler is measured by | 
its weakest point, and that point in horizontal tubular 
boilers is the longitudinal joint or seam. To make this 
more evident, we will illustrate it as follows: Suppose 
we have a boiler 60 inches in diameter. If we take a 
ring from this boiler one inch wide, we have in the 
entire circumference 188 inches and a fraction, or 188 
square inches. If we put on this a pressure of 100 
pounds to the square inch, we have 18,800 pounds tend- 
ing to burst the ring assunder. This would be equiva- 
lent to nearly 93 tons. Now multiply this by the length 
of the boiler in inches, and we have the force within the 
boiler, tending to rend it in pieces, which is found to be 
more than 1,700 tons. Now, we will suppose that we 
have a similar ring from a boiler 72 inches in diameter. 
We find that there are 226 inches in the circumference, 
or 226 square inches. If a pressure of 100 pounds per 
square inch was applied to this ring, the entire pressure 
would be 22,600 pounds, or 113-10 tons. If the boiler 
was 16 feet long, the entire internal pressure would be 
more than 2,137 tons. By such calculations we gain 
some conception of the destructive forces pent up ina 
large boiler under a high pressure of steam. As stated 
above, the seam or joint is the weakest point in the 
boiler. (We assume that the boiler is constructed of 
good material, and that the workmanship is good) If 
the joint is single riveted, it has only about 56 per cent. 
of the strength of the solid plate. If it is double riveted, 
it has a strength rarely exceeding 75 per cent. of that of 
the solid plate. So, however excellent the solid plate 
may be in tensile strength and ductility, only three- 
fourths of that strength can be depended on. But that 
gives us the bursting pressure, or the point where the 
quiescent is exceeded by the divellent force. There 
must be a factor of safety which may be 6, or in excep- 
tionally well-built boilers, it may be 5, and in some rare 
cases 4. The percentage of the strength of the joint is 
no greater in the 72-inch boiler than it is in the 60-inch 
boiler, and if the same pressure is used, the strain on the 
large boiler is greater in proportion to the larger area of 
internal surface. This fact is often overlooked or for- 
gotten, both by the purchaser and boiler maker. 

If a high pressure is desired on a boiler of larger 
diameter, it should be plainly stated when a boiler is 
contracted for. Then a special joint can be made that 
will have a greater percentage of strength than the ordi- 
nary double riveted lap joint. Boiler makers cannot be 
too particular about these points in the construction of 
large boilers. ‘I'o illustrate this still further, we will 
assume that a boiler 72 inches in diameter is constructed 
of %-inch steel, with a tensile strength of 60,000 
pounds, and the required ductility. The longitudina) 
joints to be double staggered riveted, rivets to be pitched 
3} inches from center to center, and three-fourths of an 
inch in diameter, what would the maximum safe work- 
ing pressure be? We find from the construction of 
joint that it would have 75 per cent. of the strength of 
the solid plate, which would reduce the strength to 
45,000 pounds per square inch. Now multiply this by 
the thickness of plate (three-eighths of an inch) and we 
have 16,875 pounds as the strength of the boiler, includ- 





ing joint. We now divide this by the radius of the 
boiler, 36 inches, which gives us nearly 469. We must 
now divide this by the factor of safety 5, and we have as 
safe working pressure 93 pounds to the square inch. 

In boilers exceptionally well constructed, and where 
‘the plates have been selected and tested by coupons cut 
from them, a factor of safety of 4 may sometimes be 
allowed, though rarely. The foregoing will serve to 
show how important it is to recognize well-established 
rules in boiler construction. When boilers are built 
right and run at a safe pressure, they will give long ser- 
vice, and frequent repairs will not be required, unless 
there is carelessness in the care and management. We 
shall have s:mething further to say about the high- 
pressure boilers in the future. 





Natural Gas Privileges in Dispute. 

Pittsburgh special, New York Tribune: An action 
which promises some interesting revelations and involves 
the ownership of the natural gas privileges of a valuable 
portion of the great Murraysville field, in Westmoreland 
County, was begun to-day. The suits were entered by 
Henry Remaley against the Pew-Emersun Company, 
(limited), and its successor, the Fuel Gas Company. 
Damages of $100,000 are claimed, equally divided 
between the two companies. 

Remaley was jointly indicted with Milton Weston, of 
Chicago, A. M. Bowser and others for the murder of 
Obadiah Haymaker, during a battle for the possession 
of a natural gas well on Remaley’s farm. Both Weston 
and the Pew-Emerson Company claimed to possess 
leases for the gas privileges, and this fact brought about 
the collision. Remaley was acquitted. 

The plaintiff alleges that in 1877 he leased oil privil- 
eges to M. R. and O. M. Haymaker of six acres of his 
land, and that the defendents by assignment held this 
lease which does not include the natural gas product. In 
the Fall of 1878, he alleges, he leased tq the same parties 
the entire tract, twenty-seven acres, and under the terms 
of this lease the stone, coal and gas were to remain with 
the plaintiff in fee simple. This lease also was assigned 
to the defendants. The plaintiff alleges that this lease 
was ante-dated to January 15, 1878; that he never 
acknowledged the execution of the lease ; that the name 


: of the justice of the peace before whom it purports to 


have been acknowledged was a forgery ; that the pro- 
curement of the new lease was a fraud upon plaintiff, 
executed for the purpose of covering the well already 
bored, as the first lease did not include gas; and tkat 
therefore the gas produced from the well was his prop- 
erty. 
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Is Natural Gas Decreasing ? 
Toledo (0 ) Commercial. 

No, natural gas is not decreasing, but the consumption 
is increasing. This is what is the matter with Findlay. 
It is in the very centre of the gas field. It rushed into 
the business of free gas. It went into debt a million in 
order to attract manufacturers. This seemed to be all 
right ; but what is the result? There is no check upon 
consumers. There are no meters. Gas is not only used 
but it is wasted. The improvident live upon those who 
are more careful. The result is people are found hunt- 
ing in the midst of the gas wells for wood to cook their 
breakfast. This is not becanse gas is giving out, but 
because it is wasted. This is something the people of 
Toledo should make a note of. They cannot afford to 
exhaust the supply by a course of wastefulness. By the 
same process our forests were destroyed. It was sup- 
posed there was no end to the forests, but there proved 
to be. It has also been supposed there would be no end 
to the supply of natural gas, but this is a mistake. It is 
proving a mistake at Findlay. It will prove a mistake 
at Toledo. It will prove a mistake in every gas field. 
The meters should, therefore, be applied in every house 
where uatural gas is used, in order that everybody may 
pay for what he uses, and no more, and in order that no 





one shall waste the material at the expense of his neigh- | 


bor or at the risk of exhausting the general supply. 
ee eS OS RR 

A PENNSYLVANIA railroad official states that the road | 
shows 10 per cent. increase of business in 1888 over the | 
previous year. 





STEEL RAILWAY TIES. 


C. L. ‘Yaylor, civil engineer, in the Railway Age, 
makes the following comparison of the merits of steel 
and wooden railway ties : 

Fall average life of a wooden tie, six years; minimum 
life of a metallic tie, thirty years ; value of material at 
end of each period—wood, 0; metal, % of first cost, less 
5 per cent., loss by corrosion. 

Estimate for .an ordinary 
road : 

Three miles of rail, 80 pounds per yard, will contain 
377 tons. Steel and rails, $30 per ton. ‘The necessary 
force would average—for wooden ties, 3 miles—for 4 
men and 1 boss per day, $8 ; for 312 days, $2,496. 

All items of labor not herein considered, are generally 
incident to both systems. The difference is so great 
against the use of the wooden tie in an economic sense, 
that some considerable items properly belonging to it 
were omitted entirely, both in labor and material. 

METALLIC TIES. 

Metallic ties, 3 miles—for 2 men and 1 boss per day, 
$5; for 312 days, $1,560. 
otaitte ties, 377 pope by 16 4-5 per ton of rail or 





three-mile section of 

















ID WO CUM GN UD BD passa scsvussccoususn cesses tacsecccossseccassesctes $14,251.00 
Labor, $1 560 per year for 30 years.......0...csscssscccccses sees $16,800.00 
$61,051.00 
Cold metal, $20 per ton, 34 Of $14.251....cccccceceecssesssseceseees 9,500.00 
' $51,551.00 
BD INOS space essdveventdassadabicen coizssdeveusinn sich evens ve asebhee 712 50 
OA scicesiiceteeassoccsse UlisalisicehPkadealssaiehinaxtespoutenks $52,263.50 
WOODEN TIES. 
Wooden ties, life six years, 2 feet apart. 
2,640 per mile, 5 renewals, or 13,200, at - - Inet am, 
for three miles... . $31,680.00 
Labor, $2,496 per year, “for 30: years.. 74,886.00 
ERG WET Us INP Oe OIG xc diacscuscecscceccoscee:\ covsescanecasann 513.00 
Total... passnneiiilehiaieais ..-$107,079.00 
Cr. old spikes 3g: cahabees Sis aiscetienkssea soa ainsabisitiideleteeos edastecxnaaeanas : 342. 00 
MII siiaciciancahaxuasenhinnsecibacinkis veteisiadiisisseks vokchicbicveeacucd $106, 737.00 
THE DIFFERENCE. 

TE Er  n 

I MND Mccann: cin cas casunnasnennotaiciiations pacasssesss Segassoeanes 52, 
Total cr. dif. to met. SYStOM .......0.cssscccscsscssscsccsecccees $54,467.50 


Or equivalent difference of $8.60 each for metallic 
ties, or equivalent to paying $4.13 each for wooden 
ties. 

Counting $54,467 for 30 years, equals $1,815.58 per 
year; divided by 3 (miles) gives $605.19 per mile 
profit ; $605.19 is equal to 3 percent. on $20,000 capital 
per year per mile of road. 





The Preservation of Iron. 

John Heald, the proprietor of the machine works at 
Crockett, Contra Costa county, Cal., has for some years 
been experimenting with a view to preserving exposed 
iron-work, and has demonstrated some things respecting 
this important matter that may be of great value. Mr. 
Heal, some years ago, had occasion to move a gas 
holder at Vallejo, and happened to notice on the old 
plates, which were badly corroded, that the “shipping 
marks”’ on the sheets were perfectly preserved. This 
led to the examination of other cases of the kind, where 
marking had been done on the iron-work, and also to 
experimenting with turpentine and white lead as a fire 
coating to prevent rust. It is found that when surfaces 
are coated with finely ground lead, thinned wtth spirits 
of turpentine, no corrosive action or scaling takes place, 
even when heavy coats of paint are afterwards put on 
the outside. Mr. Heald says that common paint mixed 
with oil is too thick to penetrate or close the imperfec- 
tions of the surface, and penetrate beneath the scale 
where it exists, thus leaving places for corrosions to 
begin beneath the paint. With turpentine and white 
lead mixed thin, the very pores of the iron are closed. 
The interstices, to so call them, are too minute to 
receive the body which oil gives, but are closed by the 
thinner compound. This isthe theory, but that. is a 
matter of no consequence, so long as the fact is known. 
—[San Francisco Industry. 








Just about fifty years ago stoves—cooking and 
| heating stoves—first began to be generally used. That 
was when Americans began to make stc ves for the home 
market. 
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Blast Furnaces :— 

Mr. Robert H. Coleman has decided to at once erect 
another new furnace at Colebrook, Pa. 

Macungie (Pa.) Furnace, which has been undergoing 
repairs since July 1, is about completed, but will remain 
idle subject to a more favorable market. 

The blast furnace of Isaac McHose & Son, at Norris- 
town, Pa., chilled on Monday, the 24th ult., and was 
blown out. It will be repaired and relined and put in 
operation again as soon as possible. : 

The Millerton charcoal furnace, at Irondale, N. Y., 
blew out on Thanksgiving day, its resumption depend- 
ing on future developments in the iron trade. In the 
meantime a new hearth will be put in and general 
repairs made. 

James P. Witherow, of Witherow’s Works, this city, 
on December 27, closed a contract for the building of a 
large blast furnace in Roanoke, Va. This is the second 
one Mr. Witherow has put up in Roanoke for the same 
company. The company is composed largely of New 
York and Philadelphia capitalists, the principal of them 
being Samuel Crozier, of Philadelphia. The furnace 
will cost about $125,000. Mr. Witherow has built a 
large number of furnaces throughout the South within 
the last few years, and speaks very encouragingly for 
progress and developement of that section.—[New 
Castle (Pa.) Guardian. 

We mentioned a couple of weeks ago that the 
indications were that the Wellston Furnace would be 
bought and put in blast before very long. We are 
pleased to chronicle this week the fact that the deal has 
gone through, the furnace has been purchased by a 
company to be known as the Wellston Furnace Go., 
composed of Messrs. J. C. Clutts and T. J. Morgan, 
both well-known business men of this place, and Hyde, 
Forsythe & Co., pig iron merchants of Chicago. The 
consideration paid for the furnace and all the yards and 
grounds surrounding it, consisting of about thirteen 
acres, together with all the buildings thereon, was 
$36,000. Work has been commenced at repairing one 
of the stacks and it will be put in blast sometime in 
January.—[Wellston (O.) Argus. 

All the furnaces in the Birmingham district.are doing 
an immense shipping business, and all are hampered by 
the lack of cars. Eighteen months ago there was no 
regular Eastern pig iron business from Birmingham. 
Un the other hand the East was used as a dumping 
ground for iron that could not be disposed of in the 
regular Western markets. Now there is a constant and 
legitimate trade with Baltimore, New York and other 
Eastern seaport and interior cities. About one-half the 
iron from the Birmingham furnaces now goes to points 
North of the Ohio River, East of the Mississippi and 
West of Pennsylvania; about one-sixth goes to Eastern 
cities in direct competition with the Pennsylvania and 
foreign pig, while the remainder goes to St. Louie, Kan- 
sas City aud other trans-Mississippi poiots.—{ Birming- 
ham Age-Herald. 

It is reported that Frank A. Blair and others, of Perry 
county, O., have leased the Ironton furnace, of Buffalo 
which is expected to be blown about April Ist, and 
which will give employment to about 200men. Buffalo 
alone uses enough iron to keep at least one blast furnace 
running. The fact that the blast furnace is leased by 
men who are engaged in the same business in Ohio, 
where coal andiron are at their doors, is proof that 
Buffalo is a good point for the manufacture of iron. 
Then, too, the fact that a large amount of ore has been 
handled here this year, with promise of a constantly 
increasing amount, shows conclusively that furnaces 
which must be reached by rail from here are not so con- 
veniently situated as are these in thi city. “ Buffalo is 
a natural market for iron,” declares a man interested in 
the iron trade, “and the increased facilities for obtain- 
ing coal and coke were an important factor in bringing 
the Blairs here.’—[ Financial Record, New York. 








Rolling Mills :— 

‘The Montreal Rolliog Mill Company, Montreal, Can., 
have decided to enlarge and improve their mills. 

The brick rod mill, new rod mill, new blooming mill, 
9-in. mill, 12-in. mill and small hammer, of the Cleveland 
Rolling Mill Co., started up last Monday morning. 

The Edge Mvor Iron Co, of Edge Moor, Del., has 





Moor, that branch of the company’s business embracing 
the building of iron and steel bridges, viaducts, elevated 
railways, marine piers, iron and steel structural work for 
buildings and roofs, and the manufacture of wrought. 
iron turn tables, steel eyebars, upset rods, sleeve-nuts 
and clevises. The transfer includes the shops and entire 
plant heretofore used by the company in the manufact- 
ure of the above-mentioned product. 

A press dispatch from Steubenville, O., under date of 
the 26th ult., says: “James F. Daton, receiver of the 
old Mingo iron Works, which failed in 1879 with a 
large indebtedness, to-day declared the second dividend 
to the creditors. There were claims amounting to $286,- 
000 presented to the receiver, the heaviest one being by 
Singer, Nimick & Co. Upon this amount the receiver 
has declared a dividend of 1 46100 per cent. This is 
all the creditors will ever receive, as the settlement of 
to-day is final. The receiver has been discharged.” 

Oa Friday, the 21st ult., work was commenced on the 
erection of a large wire rod mill, at New Castle, Pa. 
The capital stock of the new company is $150,000, all of 
which, it is stated, has been p:ssed in. The prop sed 
buildings will cover four acres of ground, just east of 
the Crawford furnace, and will turn out about 150 tons 
of rods per day. President William Patterson, of the 
National Bank, of Lawrence County, and other capital- 
ists of New Castle and Pitts>urzh, are interestel ia the 
new concern. 


Steel Works:— 

The Waugh Steel Works, of Belleville, Ill, are manu- 
facturing steel rails, billets, slabs and nails. The com- 
pany have also recently commenced the manufacture of 
steel shafting of all the different sizes, besides squares 
and flats. 

The Joliet Steel Company, of Joliet, Iil., has received 
an order from the Fort Worth & Rio Grande road, said 
to be for 5,000 tons of steel rails. It is also reported 
that the Edgar Thomson Steel Works, of Pittsburgh, 
have a similar contract. 

Machine Shops and Foundries :— 

Guil & Bumiller will build a machine shop on Willow 
street, Chicago, III. 

A new foundry is being erected at McKeesport, Pa., 
by George Russes-, E. H. Leezure and others, and will 
soon be ready for operation. 

The Crescent Foundry Company, Limited, have been 
organized at Pittsburgh, with a capital stock of $5,000. 
The company is composed of Louis Weitheimer, Jacob 
J. Kish, William C. Kish and Louis M. Kish. 

The Collins-Gibbons Mig. Company, of St. Louis, 
purpose at an early date to put in the necessary machia- 
ery and increase their force sufficiently to make four 
sizes of their automatic wire straighteners and cutters. 

The River Machine Company, Messrs. Teare, Wight 
& Co., Cleveland, will erect a new boiler shop in addi- 
tion to their present works, the increase of busiaess 
requiring a larger plant and more facilities to meet the 
requirements of trade.—[ Marine Record. 

William Tod & Co. have just completed a new brick 
tool room and stock house, and started two new lathes 
and a 60 inch Sellers planer. They are also building 
for their own use, a hydraulic press with 10-inch ram, 
and a very heavy pit lathe for boring and turning large 
wheels —! Youngstown (O.) Telegram. 

Incorporated: Colby Gas Regulating Company, Chi- 
cago; capital, $150,000; to manufacture machinery ; 
incorporators, E. J. Colby, F. F. Reed and T. B. Dyche. 
—American Feed Water & Purifier Company, Chicago ; 
capi'al, $100,000; for manufacturing; inc»rp>rators, 
J.T. Revell, N. L. Bancroft and D. J. Revell. 

W. P. Davis, North Bloomfield, N. J., well known to 
our readers as a manfuacturer of key-sstting machines 
and other specialties, will extend the scope of his busi- 
ness by opening offices at 169 and 171 Mill street, 
Rochester, N. Y., where he will handle a full line of 
machine tools and supplies ; also engines and boilers. 

The James E. Thomas Company, founders, of New- 
ark, O., cast recently the fourth of a number of large 
band-wheels they are making for Corliss engines. Its 
dimensions were: Diameter, 16 feet; bore, 10 inches ; 
rim, 36x4} inches. Its weight was 29,400 pousds. It 
was cast in one piece, and afierward cut in two for ship- 
ment, being provided with lugs for bolting together 
agaio. 

Perkins & Co., of Grand Rapids, Mich., are building 
a fine addition to their shops, 75 by 90 feet, three stories 
high. Their machine shop, which is built entirely of 
the beautiful cream-colored brick so prominent in Grand 





foundry is 60 by 40 feet. Nine different styles of single 
machines are made by them, embracing over forty 
patented movements and devices. 

The annual election of the Lloyd Booth Company 
was held yesterday, resulting as follows: President, 
Lloyd Booth ; Vice President, H. M. Garlick; Treas- 
urer, C. H. Booth; ©. W. Bray, Secretary. This com- 
pany’s works are rushed with business at present. Last 
week orders were received for the buildiay of new roll- 
ing mills at New Albany, Ind., Roanoke, Va. and 
Duluth, Minn., and one for a shears weighing 50,000 
pounds from the Andrews Brothers Company.— 
{ Youngstown (O.) Telegram. 

The Vulcan Tron Works, of No. 86 North Clinton 
street, Chicago, have been given the contract for eighteen 
steel shafts and crank shafts fur the United States Moni- 
tor Menadnock, now in process of reconstruction in San 
Francisco, Cal. The United S:ates Navy Department 
accepted their bid of $7,299. They have also an order 
fora Rotary steam snow plow, for railroad work, fitted 
with Caldwell’s patent auger, for Minneapolis parties. 
This machine is to ba the largest of its kind yet made, 
having three double engines, with cylinders, eighteen 
inches long, sixteen inches stroke, and a locomotive 
boiler, with 1,500 square feet of heating surface. The 
car will be made of structural iron, and the trucks of 
especially heavy desiga. The entire car is calculated to 
weigh 55 tons. 


Hardware :— 

The Galvia Brass & [ron Company, Detroit, will build 
a fouadry for the purpose of manufacturing hardware 
specialties. 

The Favorite Stove Works, employing 39) men, has 
closed at Cincinnati, for the purpose of removing its 
entire plant to Piqua,O. This change of position is 
made because of larger grounds, cheaper fuel, which is 
natural gas, lower taxes and cheaper reat for workmen. 

Ono Monday, the 24th ult., the Pottstowa Iron Com- 
pany, of Pottstown, Pa., closed down the nail depart- 
ment of their plant, and paid off and discharged all the 
employes. The average time made during the past 
month, has been about ten days. 





Fires in Iron Works :— 

At East Liverpool,O., A. J. Boyce’s machine shop 
was destroyed by fire. The lo33 is $25,000; insurance 
$6,000 to $10,000. 

At Chesley, Oat., Dac. 27, fire broke out in Blair 
Bros. fanning mill factory, resulting in the complete 
lossof both building and contents. Loss about $1,500. 
Stock insured for $1,000. 


Miscellaneous:— 

At Buffalo, N. Y., the American Steel Barge Com- 
pany on January 3, filed a certificate of iucorporation. 
The capital stock is $500,009. 

Col. Young, formerly with Hussey, Howe & Oo., Pitta- 
burgh, is at the head of the company that bought out 
the Bolton Iron Works, of Canton, O. 

Incorporated: Peoria Pamp & Implement Company, 
Peoria; capital, $30,000 ; incorporators, James M. Rice, 
Joshua M. Frazier and William B. Harris. 

The Falton Iron Works, Detroi', hive sold nearly a 
thousand of their sure grip steel tackle blocks in the 
first three months since the issue of the patent. 

The new steel steamer, Northern Wave, which was 
launched in Cleveland last week, is the fifth of its kind 
built by the Globe Iron Works for the Northern Steam- 
ship Co. She measures 292 feet keel, 312 feet over all, 
40 feet beam, 24 feet 6 inches molded hold, and cost 
$220,000. 

The United States Iron and Tiuplate Company, Lim- 
ited, of Demmler Station, Pa, are contemplating the 
completion of a small new addition to their works. The 
building was commenced about a year ago, but wis not 
finished on account of the uncertainty of the tariff laws. 

There is now some prospect that the Warren (O.) 
Tube Works will be sold scon. Last week Messrs. 
Joho O. Hart, J. B. Graham and S. A. Corbin appraised 
the plant at $89,000, which allows of its being sold for 
$60,000. The first appraisement was $115,000 and the 
works could not be sold for the two-thirds of that 
amount, : 

Sealed proposals will be received at the Office of the 
Supervising Architect, Treasury Department, Washing- 
ton, D. C., until 2 o’clock p.m, on the 26th day of Jan- 
uary, 1889, for the labor and materials required in the 
erection and completion of the low-pressure return- 
circulation steam heating and ventilatiog apparatus for 
the U.S. Court House and Postoffice at Fort Smith 


transfered to the Edge Moor Bridge Works, of Edge Rapids architecture, now measures 220x75 feet. Their | Ark. 





. 
































|Webster, Camp 2 Lane Machine Co., 


Manufacturers of 








iglhnisp TuRss or 


is 


guaoer® HA oy” 


ROLLING AAAS WIRE WORKE, 


FOUMORM SE. MACnin£ SHOPS, 0OCHS a? 
ns Les@nerive, MPiver CRAME Sf OVERNIAS TRAVELLING CRANES” 


Wx. he con’ 


PROPRILTOR + 


owrER | 


| St#o roe 


CRANES, ;  CATAOCUE 


was ten ane 
primes Surtnson srs: 


ewe 





Minioe Machinery, 


Improved Band Friction Hoist- 
ing Machinery, Geared or 
Direct Acting, for round 

or flat rope. 


WIRE RO°E HAULAGE MA- 
CHINERY, 


CBadies a) od Tail Rore 
Syste ns.) 





CONDIT, FULLER & CO., 


PIG & BAR IRONRN. 
: CLEVELAND, 0. 


122 WATER STREET, 
Room 23. 


{ WAREHOUSE: 
81 to 96 River St., cor. Main. 


Cornish Plunger and Bucket 
ift Pumps. 


AUTOMATIG or SLIDE VALVE STEAM ENGINES, SHEAVES, 
CAGES, BUCKETS, ETC. 
ee 134 N. Main Street, AKRON, OHIO. 








CLEVELAND ROLLING MILL CO.. 


—MANUFACTURERS OF— 


BESSEMER STEEL RAILS, 


Blooms and Billets, Steel Angles, Forgings, Bar and Spring Steel, Steel Street Rails, 
Steel Oil Barrel Hoops, Wire of all kinds, Iron and Steel Boiler Plates, Galvanized 


and Black Sheet Iron, Corrugated Iron Roofing, Sheet Steel. 





Steam Pipe? Boiler — 





The above cut represents Reed’s Cele- 
brated Sectional Covering. 
Mention this paper. 


Asbestos Cements, 


Mineral Wool 
Hair Felt, 


Coverings and As- 
bestos Goods of 
all kinds. 


JOHN A. McCONNELL & CO., 


6) Water Street, PITTSBURGH, PA. 


CLEVELAND BUSINESS DIRECTORY. 


Bolt and Nut Works. 


HE HOTCHKISS & UPSON CO. Manuf’rs. | 
ee Machine, Plow & Elevator Bolts, Coach | 
rews. 





Cleveland Corliss Engine. 


“ Unexcelled for Range of Power, without 
Variation of speed. 











Boiler Makers. 


GMITH & TEACHOUT—(Established 1857.) | 
Boilers, Tanks, Stills, etc. 644 Broadway. _ 











Carriage Bolts. 


HE COLWELL & COLLINS NORWAY | 
BOLT CO., pppemataress of ro | 
Carriage and Tire Bolts 














Standard Engine Builders 


Quarry Machinery, Hoisters, Derricks, 
Gang Saws, Horse Powers, Hand 


Coal, Iron and Ore. 
ICKANDS, MATHER & CO., Iron Ore and 
___ Pig Iron, Cor. Bank aud Superior Sts. 61 | 
Powers,Grindstone Mandrels, 


vivmedsrtacent | Shafting, Hangers and 
NDUSTRY FILE WORKS, A. & H. et a Pulleys. Our 


manf’rs of Files and Rasps, equai to the bes 
English file. Old files re-cut. Ail kinds of Job | FEED WATER HEATE R, 
| Heats Water with Exhaust Steam to 216°. 


Grinding. Office ana Works, 38 Colenniey and | } 
LORD, BOWLER & CO., 


33 Winter street 
CLEVELAND, O. 

















Foundries 


Boy & CO., Car wheels, Patent Chilled | 
Frogs, and ali kinds of castings. 9 Winter. | 











Dalliba, Corrigan & Co., 


Dealers in 


IRON ORE ano PIG IRON. | 


101 St. Clair St. Rooms 2 to 22. 
CLEVELAND, O. 


Tuttle, Oglebay & Co... 


COMMISSION DEALERS IN 


IRON ORES, 


from Marquette, Gogebic ie Meuominee 
Districts. 


CLEVELAND, O. 





4c 





WILLIAM F. JARVIS & CO., 


(Successors to Cuas. Himrop & Co.) 


DETROIT, MICH., 


Pia Tron. 


Sales Agents for following brands Lake 
Superior Charcoal Iron: 


Vulcan Furnace Co. 
Detroit Iron Furnace Co. 
Deer Lake Furnace Co. 


Sales Ag :nts for Btate of Michigan Tennessee 
voal R. Co.’s brands, viz.: 


south wistehinets Sewanee, 
Alice and Ensley. 
Brier Hill Iron and Coal Co.’s brands, viz.: 
Brier Hill Scotch, Tod, Grace, 
and Bessemer, 
and Globe Iron Co., Jackson, Ohio, 


Pickands, Mather & Co. 
IRON ORE AND PIG IRON. 


"Corner Bank and Superior Sts., 
CLEVELAND, 0. 








H. E. COLLINS & CO., 


QRES AND METALS, 


34 Lewis Block, 
PITTSBURGH, PA. 


Saml. L. Mather Fred. A. Morse, 
Prest. & Treas. Secty. 


‘Cleveland Iron Mining Co., 


Dealers in Iron Ores 
| from their own we now Marquette, Lake 


Rooms 4 & 5 Sas Bank Building, 
CLEVELAND. O. 


cy] FOUNDRY COKE. 
= 72-hour Connellsville Coke, 


} ile W. J. RAINEY. 
| t 


Mercantile Bank Bldg., C leveland 


30 

















3}. H. OUTHWAITE. W. G. POLLOOS. 
(i. H. CUTHWAITE & CC. 


Exclusive attention given to 
take Superior and Menominee Rat, 


‘Prom Ore. 


CLEVELAND, OHIO. - 





Pittsburgh & Wheeling Coal Co., |. 


Miners and Shippers of 


OHIO STEAM COAL AND COKE. 


Mines on the Cleveland, Lorain & Wheeling 
R. Capacity, 2, 000 tons daily. 
Office, 29 Mercantile Bank Building, 
CLEVELAND, O. 

Lake Shipping Point, Lorain, Ohio. 





H. P. Hussey. Geo. H. Pomeroy. 


HUSSEY & POMEROY, 
Exclusively Pig Iron, 


Strong Foundry and American Scotch 
Irons, Gray Forge and Bessemer 
irons for steel purposes. 


Room 57, Grand Arcade, Cleveland, O. 
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ELECTROTY PE 


(POUN DRY. 
VAS) } SHERIFF $7.7 AND. () 








Slee 4 & BOGGIS FOUNDRY CO. Fine | 
Gray Iron Castings. 65 to 73 Central Way. 


Hardware and iron, 
INGHAM, WM. & CO., Hardware, Iron, | 
Nails and Metals, 148 and 150 Water St. 


LEVELAND ROLLING MILL CO., manu- | 
facturers of Steel and Iron Wire and ee 





The Reliance Safety 
Water Columns 


Cost a trifle more than 
he ordinary combination 
wnich coeg commace: | but are 
cheaper than explosions, 
burned flues, shut-downs, 
etc. They afford insurance 
against damage by either 
low or high wtaer during 
the life of & boiler r 
about $10 to $ 

Can you stord to car 

the risk ? 7 
Sold by a generally 
ant for Illustratei Price 
is 


RELIANCE GAUGECO. 
236 Sheriff St., 
CLEVELAND, O. 


LABORATORY 


——oFr-— 


Chemistry asa Physics. 





mis 





ire. 
ry\HE EBERHARD MF’G CO. manfrs of Car- | 
riage, Wagon and Saddlery Hardware. 25 | 











Hardwood Lumber, 


Mien & BARRISS, dealers ia all kinds of 
Hardwood Lumber. 130 Central Way. 51 


Lumber, 


ISHER, WILSON & CO., Wholesale lumber 
dealers (pine & hardwood), rough and dressed 
lumber, timber, lath, shingles, etc. 47 Contra 
Way. = | 

| 





























Steel Stamps and Stencils. 


JLEHARTY, J. H. 
Seals, Stencils. 








& Co., Rubber Stamps, 
92 Seneca street. 54 








BUSINESS DIRECTORY. 








Akron, O. Te.ts ef Ores and Strengths of Moterial re- 
oNEIL, J.C. CO., steam Boilers, Heavy | {¥!ring expert work a specialty. Address, 
Sheet Iron Work, ‘ke. Repairing promptly J. F. ELSOM, 

execute 





NEW ALBANY, IND. 


"THE COLLIAU” 


New and Improved 


Hot Blast Cupola, 


(patent, March, 188',) 
and New Smokele:s 
ind Automatic Keed 


ryX\APLIN, RICE & CO., manuf’rs. of Stoves 
and Hollow Ware, dealers in Tinners’ Brock. 











W ESTE. CAMP & LANE MACHINE | 
Founders and Machinists, 12 Main 
street. 84 








Canton, O. 


OVELTY IRON WORKS, Mill Work, Shaft 
ing, Engines, Imperial job printing prose 











etc. ~ Boiler, (par. 1886 in 
none U. S) Correspond- 
Meadville, Pa. erce solicited for 





plans of foundries and 
the economical work- 
ing of cupolas. the 
saving of fuelin meit- 
ing iron a: dsteel,and 
in the production of 
steam Address VIC- 
TOR COLLILAU, Me- 
chanical Engineer & 
Architect. 28/ J-ffer- 
so2 «venue, Detroit, 


Mich. 
Walkers Tool Holder. 


For holding drills and reamers 
for lathe work. Prevents break- 
irg or slipping, Can also be used 

or drillin ant reeming 

holes by hand, and tor 
reaming holes under drill 
presses, ete. Five hold- 
“NW ers W a set. Made with 

double handl>, when requir 
“LEV ELAND, QO. 


4 \URRY & CO. general jobbers in Castings 0} 
all kinds. 438 








Manasatieid, O. 


ANSFIELD STEAM BOILER WORKS, 
Man’frs of Steam Boilers, Oil and Water 
Tanks. and all kinds of Sheet [ron Work. 


Niles, O. 


FDEEVES BROS., Manufacturers of Boiler, 
Tank and Sheet Iron Work. etc. 64 


Struthers, O. 
ppb, anm BROS. & CO., manufacturers of 
ro 































Box Annealed Common and Refined Sheet 
n, and Superior Quality Shingle-Bands._ 








Toledo, Oo. 


ORTH WESTERN SAW WORKS.—Man- 
ufacturer and dealer iu Saws and Planer 
Knives. Moulding Bits of every description 
made to order. No.8 xouth St Clair St. 














Walker Mig. Co., 
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Orriog OF [RON TRADE REVIEW. 
CLEVELAND, O., WEDNESDAY EveEnina, January 9, 1889. 
lron Ore. 


The situation can best be described as one of waiting. 
The ore men do not seem to be very anxious tosellin 
the face of a declining pig iron market, while the fur- 
nacemen are anything but anxious to purchase, in view 
of the present uncertainty of the situation. While it is 
true that the consumption of pig metal is still continued 
at a very large rate, it cannot be denied that the recent 
falling off in sales has had a very depressing effect all 
around, but a change for the better is hoped for by the 
end of the month. Ore dealers, at least, look forward 
to the first of February with the anticipation of such an 
improvement in the condition of things that will enable 
them to enter the market with some confidence, and 
secure some sort of hearing from their customers. It 
does not take much to make the furnace interests feel 
uneasy, and with the present lowering and weakening of 
prices, together with the largely diminished demand, 
there are few pig iron men who feel like buying ore. 
On the other hand, ore men, having at stake the opening 
quotations, which may seriously affect the prices 
throughout the season, do not want to force a market for 
fear of hurting themselves, and the result, as above 
indicated, is a situation of waiting. Lake freighte, 
which, a little while ago, were expected to be quite 
firm during the coming season, may now be reasonably 
expected to be only moderately strong, and in view of 
the length that is predicted for the ’89 season, ruling 
prices will be about $1 from Escanaba, $1.15 from Mar- 
quette, and $1.40 from head of Lake Superior. 


Pig Lron. 

Little is to be reported this week, except the continu- 
ance of the dull market, both as to sales and prices, and 
a very small demand, confined to daily consumption. 
This is in a measure explained by the fact that iron men 
generally, desiring to make as good a showing as_possi- 
ble for the year, permit their stocks to run very low 
prior to the taking of inventories, and since there has 
been hardly any time for this work, the resumption of 
active operations may hardly be expected beiore the first 
of next month. The railway equipment and agricultural 
interests, which are usually large buyers during the 
month of December, have not entered the market yet, so 
that it may be fairly expected that when business does 
open, it will do so with a rush. It is agreed on all 
hands that the present weakness in the iron market is 
but temporary, and that a firmer feeling and a cor- 
responding advance is a matter of but a very few weeks. 
We continue to quote, f.o. b. cars, Cleveland, four 
months: 


i ON a os onhannndanbnameesibaemananadenss A 70@19 20 
RG i OIE SIE ARES SE ae FIR . 18 20@19 70 
No. 2 foundry... IRL AEE EET RDS oS 20@17 70 
No. l gray torge, ee 16 70@17 20 
No. 2 gray forge. Beajeel.. EA Rs EEE SES 16 20@16 70 
DO I TI voce sc excsansosecesessaanstcaenstenn .. 18 26@18 70 
es ee I os on ca camahbnbilindapensooohbane 17 20@17 70 


Manufactured Iron. 

The business is practically at a standstill, no move 
ment seeming to take place in any of its important 
branches. There appears to be but little inquiry either 
as to bars or sheets, and nothing has occurred to resus- 
citate the rail market from its dormant position. Makers 
of building shapes and regular channels complain of the 
falling off in orders, but hope for an improvement 
within the montb. 

Scrap Iron. 

While the better grades of scrap iron nominally main- 
tain their quotations, no sales have recently taken place 
by which prices may be established, beyond the offer of 
holders and in the absence of any bid. 

Hardware. 

The market is very quiet, jobbers being largely oc- 
cupied with their inventories. Lead is steady, copper 
dull, and tin shows a tendency to advance. 

DETROIT PIG IRON MARKET. 
Reported for the [non Trap Review hy William F. Jarvis & Co. 

The active demand which was so confidently expected 
on the opening of the new year, has not been fully 
realized. While sellers are not trying to force sales, 
yet the fact of one sale of 10,000 tons of Southern 
Gray Forge, for delivery running through 1889, having 
been made at a very low figure, has given buyers the 
impression that prices on coke irons will not advance 
as has been generally predicted, and that a lower leve} 





is as likely to be reached. Considerable inquiry for 
Lake’ Superior charcoal is being made, and some orders 
for round lots have been taken for delivery during the 
next three or four months. While the market is not 
buoyant, yet on most grades prices are still held firm, 
and we quote as follows (Jan. 7) : 


* Lake Su oo sro, all numbers, $2000@$2050; Lake 
Superior Coke, Ore, $19 75@$20 5; Lake Superior coke, 
cinder mixed, $s WOSIS 50; Standard Ohio Blackband, $19 75@ 
$20 25; Southern No. 1, $17 75@$18 25: Southern Gray Forge. 
$15 25@$1625; Southern Silvery, $17 00@$1750; Jackxen 
County (Ohio) Silvery, $18 50@$19 00 ; Old Wheels, $20 25@$2v 75. 


CINCINNATI #'G TRON MARKET. 

Reported for the lron Trapgz Review by Rogers, Brown & Co. 

The market is fairly active, but at a lower* range of 
prices. A number of sizable orders placed this week 
revealed the fact that there is a pressure to sell, and that 
sharp competition between the furnaces both North and 
South has driven prices down materially. The tone of 
the market is weak, and buyers who expected to take 
hold freely in January are waiting further develop. 
ments. The blowing of new furnaces, and resuscitation 
of old plants long idle, points to an over supply unless 
the rate of consumption materially increases. We quote 
for cash, f. o. b., Cincinnati (Jan. 5): 


Hot Buast Founpry.—Ohio and Southern Coke, No. 
$15 eee 00; Ohio and Southern Coke, No. 2, $15 00@$15 50; Ohic 
and Southern Coke, No. 3, $14 25@814 75; ‘Ohio Soft Stonecoal 
No. 1, $16 50@$1i7 v0 ; Ohio Soft Stonecoal No. 2, $15 50@$16 00 ; 
Mahoning and Shenango Veleye $17 00@$1800. CHaRcoaAL 
Iron.—Hanging Rock Charcoal oy 1, $21 00@$822 50; Hanging 
Rock Charcoal No. 2, $19 0U0@$22 50; Tennessee and Alabama 
Charcoal No. 1, $18 00@$18 50; Tennessee and Alabama Char- 
coal No. 2, $17 009@$18 00. Foree—Strong Neutral Coke, $14 00@ 
$1425; Mottled Neutral Coke, $13 00@$13 25; Cold Short 
Coke, $13 25@$13 50. Can WHEEL AND MALLEABLE—Southern 
Car PA pn $20 00@25 00; Hanging Rock Cold Blast, $22 00@ 
$25 00: Lake Superior Malleable & Car Wheel, $22 00@8z3 00. 


CHICAGO PIG [RON MARKET. 


Reported for the Iron Trapg Review by Rogers, Brown & Co., 
W.Y W. Backman, Resident Agent. 


There is more movement in iron as the New Year opens 
but no improvement in prices; indeed, the tendency is 
still slightly downward. Figures are already so low 
that furnacemen claim that with increasing cost their 
margins are likely to be on the wrong side. Lake Supe- 
rior charcoal irons, particularly car wheel grades, con- 
tinue firm, and in view of scant supply and heavy de- 
mand are likely to advance. We quote for easu, f. 0. b 
Chicago (Jan. 5): 

Coke and ron Coal Foundry:-Ohio (Hanging Rock soft- 
eners’. $1850@1900; Ohio (Black Band_ softeners), $1850 
@19 00; Ohio (Jackson compiz softeners), $18 60@00 00; Lake 
Ore and Cinder, $1725@1775; Southern coke foundry 
No. 1, $17 25@1775; Southern coke founeey No. 2, $16 25@ 
1675; Southern coke foundry No. 3, $16 25@1 650. Southern 
Coke Softeners, No. 1, $16 25@16 75; Southern, No. 2, $15 75 @16 25; 
Charcoal poupery F :—Lake Superior, No. 1 and 2,’ $20 00@00 00: 
Southern. $19 50@20 50 ; Hanging Rock, $21 00@23 50. Car Wheel 
and Malleable: —Standard Southern, $21 50@26 25; Hanging Rock 
Cold Blast, $2450@27 00; Hanging Rock ae Blast, $22 50@ 
2450; Lake Superior, Nos. $ to 6, $20 50@21 50 

LOUISVILLE PIG IRON MARKET. 
Reported for the Iron TRADE Review by Geo. H. Hull & Co. 

The tendency of the market has been downward, and 
sales have been made at prices that we did not believe 
possible a short timeago. The trouble does not lie so 
much among buyers as representatives of outside fur- 
naces. The present prices were not asked nor expected, 
but were brought about by one furnace representative 
shading the market, followed by cutting by others, until 
buyers became demoralized and did not know what to 
expect. We quote as follows (Jan. 7): 


Southern Coke, No. 1. foundry,(new classification) $15 50@816 00; 
Southern Coke, No. 2, Foundry, (new classification) $15 W@ 

$15 50; Southern Coke, No. 3, Foundry, (new classification) 
HY 50@ $15 00; Grey Forge. $14 00@$1450; White and Mottled 
different grades, $13 50 @$14 00; Silver Grey, different grades, 
$13 75@$14 50; Southern Chareos) No. 1 Foundry, $16 50@$17 00; 
Southern Charcoal. No. 1. Mill, $1525@$15 7»; Southern Car 
Wheel, Standard brands, $22 60@823 50; Southern Car Whee!, 
other brands, $18 50@§20 U0; Hanging Rock Coke, No. I, 
Foundry, $16 00: @$16 50; Hanging Kock Charcoal, No. 1. 
Foundry, $20 00@$21 50; Hanging Rock. Cold Blast, %21 23@ 
$2450; Hanging Rock, Warm Blast, $00 00@800 00. 


ST. LOUIS PIG IRON MARKET. 

Reported for the [ron Trape Review by Rogers, Brown & Co. 

Considerable business has been transacted since last 
report, but it has run mostly to specialties. The car 
builders are supplying their wants to cover heavy con- 
tracts for rolling stock, and they find very light stocks 
of car whee] grades to draw from. Both Ohio irons 
and Southern irons rule lower. Some of the largest 
consumers are deferring purchases, believing the future 
of the market to be in their favor. We quote (Jan. 5): 


Hot Blast Foundry— Southern Coke, No. 1, $16 75@$17. 155 
Southern Coke, No. 2, $16.00@$17. 00; Southern Coke, No. 3, 
$15 50@$16.50 ; Southern Charcoal, No. 1, $14.00@819.W ; South- 
ern Charcoal, No. 2, $17. W@$18. 50 5 Missouri Charcoal, No. 1, 
$17.50@$18.50 ; Missouri C harcoal, No. 2, $17.00@$18.00; Ohio 
Softeners, $17 90@21 00. Forge.— Mottled, $14.00@$15.50; 
Missouri, $15.50@$16.50.—Car Whee! and Malleable Irons.— 
Lake Superior. $20 00@23 00; Southern, $20 00@24 00; Connells- 
ville Coke, East St. Louis, $470; St. Louis, $4 85. 


CHATTANOOGA PIG IRON MARKET. 

Reported for the [ron Trapvg Revigw by Lowe & Tucker. 
There is but little to add to the general tone of the 
pig iron trade beyond the reports for the past few weeks, 
while the prospects for the future in general business is 
very flattering, there has not been sufficient time since 





the first of the year to give much impetus in trade mat- 
ters, and everything may be denominated quiet under 
the influence of the dullness that has prevailed for the 
last few weeks. Prices have receded a little on small 
orders, but on large contracts for deliveries during the 
year we fail to see any dropping off in prices. The 
furnaces, as a general thing, are of the opinion that 
prices will be higher and demand greater as the year 
advances, and that there will be fall requirements for 
all that is made. 





Protesting Against Increased kates. 

Friday, the Mahoning Valley Manufacturers’ Asso- 
ciation, of this city, sent a request to the freight agents 
of the Pittsburgh railroads for a conference yesterday 
at the Monongahela House, to confer in regard to the 
new freight tariff which is announced to go into effect 
on the 14th inst. The request was granted and Messrs. 
J.G. Butler, Jr., J. H. Sheadle, H. B. Shields, Robert 
Bentley, H. O. Bonnell and M. C. Wick went down 
yesterday to represent the Manufacturers’ Assocciation. 
A Telegram representative asked Mr. Bentley last even- 
ing what the result of the conference was, and he 
replied : 

“We presented our protest to the freight agents 
against the proposed increase, showirg why higher 
freight rates would be oppressive to iron manufacturers. 
The representatives of the different railroads listened to 
our statements and said they would present them to 
their superiors for decision. A reply is expected from 
them during the week.” 

A Pittsburgh paper expresses the opinion that a com- 
promise will be effected between the railroad com- 
panies and the manufacturers.—[ Youngstown (0O.) Tele- 
gram. 


Piston Explosions. 





Glasgow Engineer. 

The piston of a steam engine is not at first sight a 
likely part to give way through explosion. But there 
are cases on record where hollow pistons, on being 
heated for removal from the rod, have unexpectedly ex- 
ploded. Such explosions of hollow cast-iron pistons 
have recently been the subject of special attention in 
France, the fact appearing that no less than five such ex- 
plosions have occurred in French workshops during the 
last 20 years in re-heating these pistons. In examining 
into the interior of a piston that had been in use for 11 
years, there was shown the existence of a brown sub- 
stance containing fatty matter, oxide of iron, peroxide 
of iron, and carbon. From this it was supposed that a 
certain «juanity of water had been forced into the cavity 
in service, either through the iron or through the imper- 
fection in the plugs with which the original core sup- 
port cavities were filled. This water, in forming oxide 
of iron, set free its hydrogen, which filled the piston 
cavity, and as the recombination of this hydrogen with 
the oxygen at alow red heat would have the effect of 
producing such an explosion, the suggestion is made 
that this result may be prevented if all such pistons be 
tapped before re-heating. 

<ciliisitasiguactaiteli icone amaipeas 

Tue Nordyke & Marmon Company, of Indianapolis, 
Ind., is filling an order for a small flour-mill, ordered by 
an Englishman. Itis to be located at the gold fields 
near Natal, South Africa. It will be driven by an 
immense American windmill, that being the only avail- 
able power in that far-away clime, and will be shipped 
via New York, Liverpool and Cape Horn to Natal, 
and then by wagon for about 300 
tion. 


miles to destina- 
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EXPIRING PATENTS. 
SS 
Relating to the Mechanic Arts, Which Become Pub- 


lic Property January 23, 1889. 


Furnished by F. B. Brock, Patent Attorney, 639 F 


St., Washington, D. C.: 


Lathe, T. Sullivan. 

Mandrel, J. P. Linions. 

Oiler, G. w.c Jrossley. 

Piston packing, J. LU. Strehlis. 

Kolls for splitting railway rails, A. Howells. 
Faciog tubes and cylinders, N. P. Stevens. 
Wreach, ratchet, K. 5, Sanborn. 

kxtension gasalier, L Hall. 

Padlock, 8. W. Budd. 
Belt tightener, J. W. Batcheller. 
Steam boiler flue, J. M. Schramm. 
Low water alarm, L. Savage. 

Air brake, GG Westinghouse, Jr. 
Gas burner. P_ Keitmeier. 

Stop cock. J. McLaren. 

Ejector for »rtesian wells, M. Lytle. 
Steam engine, H. W. Adams. 

Boiler iurnave, J. Wood, Jr. 

Gas manufacture, Sloper & Potter. 
Furnace gra ‘e bar. C. Hoffman. 
Sheet iron m wuufacture, W. Rogers. 
Journal soaring: J. H. Linds say. 
Lamp post, f. A. Heath. 





SS 

















ent Alen 
Rand, McNally & Co.’s 
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Stamp before a blast. | Fragments after a blast. | 


“STRONGEST and SAFEST EXPLOSIVE 


Rmnown to the Arts. 


; POWDER, FUSE, CAPS, 


Electric Mining Goods, 

















New Size of Page, 15x 24 Inches. 





Now in Press. 





® | ah te 





Wr wilt contain new large-scale double- 
| page maps of all important States 
lI \ (no cut-up maps). 

The entire arrangement will be new, embodying the most 
improved methods of indexing and reference, clearly showing 
the location, population, and commercial advantages of over 
200,000 towns in the United States, Canada and Mexico. 

Descriptive circular, printed on one of the maps, worth 
35 cents, sent free on application. 


RAND, MCNALLY & CO., 
148 Monroe STREET, CHICAGO. 
New York Store, 323 BROADWAY. 


NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 
25 to 1.000 H. P. 


These engines are the combined result of 
long experience with automatic cut-off regula- 
tion, and most careful revision of all details. 
They are designed and constructed for heavy 
ard continuous duty at medium or high rota- 
tive speeds. Highest attainable Economy in 
Steam Consumption and surerior regulation 
guaranteed. Self-contained Automatic Cut- 
off Eng nes 12 to 1(0 H. P. for driving Dynamo 
2 Machines a specialty. Il'ustrated Circulars, 

with various data as to practical Steam Engine 
Construction and pichéraieinen, free by mail. Address, 


BUCKEYE ENCINE Co., Salem. 


§ | A W. L. SIMPSON, 301 Telephone Building, 18 Courtlandt St.. N. Y.; Ww. 
wales arent ROBINSON, 154 Washington St., Chicago, Ill ; KOBINSON & CARY, St 
Pau inn 


KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA, 


Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsy'vania, 4 
Delaware, Maryland and Virginia. 


NILES BOILER WORKS, 


MANUFACTURERS 


STEAM BOLE FRS,. 


Blast Furnaces, Tanks, Stacks, Stills, Agitatore, Car Tanks, etc. 
Corpespondence solicited. REEVES BROS., Props., 


NILES, Trumbull Co., O. 


ALL FOR THREE DOLLARS. 


EXTRAORDINARY OFFER. 








In Use, Over 1,000. 














For One year at simply the Subscription Price of the IRON TRADE Review, $3.00. 


=mMROU mS, 
THE GREAT STUMP AND ROCK 


ANNIHILATOR. 


AND ALL aoe FOR STUMP BLASTING, 


R SALE BY THE 


HERCULES POWDER COMPANY, 
40 Prospect Street, Cleveland, Ohio. 


J. W. WILLARD, Manager, ; 





The Van Nostrand Science 


SERIES. 
{Smo, Green Boards. Price 50c Each. 


AMPLY ILLUSTRATED WHEN THE 
SuBsEct DEMANDs. 
No. 1—Chimneys for Furnaces, Fire-Places and 
Steam Boilers. By R. Armstaong,C. E., 
peition. with an Essay on High Chimneys; by 


Pinzge 
No. Steam Boiler Explosions; by Zerah Col- 


bur 

No. 3 3--Practical Deplepine of Retaining Walls; 
by Arthur Jacob, A 

No. 4—Proportions of Pins used in Bridges; by 
Chas Bend er, C. 

No. 5—Ventilation of Buildings; by W. F. Butler 
Edited and Enlarged by Jas. L. Greenleaf. 
2d Edtion 
o. 6—On the Designing and Constrastion of 
Storage Reservoirs; Arthur Jacob, A. 

No. 1 ~waemarees and Different 4, of Re- 

. Bg ti By Jas. S. Tate, C. E. 

Treatise on the compound Engine; by 

John Taraball. Jr.2d Edition. With Additions 
by Prof. 8 . Robinson. 

No. 9—Fuel; By C. William Siemens, D, C. L., 
to which is appended the Value of Artificial 
wey os Compared With Coal; by John War- 
ma 

No. 10—Compound Rasines: Translated from 
the French of A. Mallet. With Results of 
pmertean Practice, by R. H. Buel, C. E. 2d Ed- 
itio 

No. 11—Theory of Arches; By Prof. W. Allan. 

No. 12—A Theory of Voussoir Arches; by Prof. 
W. E. Cain. a : 

No. 13—Gases Met With in Coal Mines; B 
J.J. Atkinson. 3d Edition. Revised. To pints 
is added The Action of Coal Ducts. by Ed. H. 
Williams, Jr., E. 

Be. = aaaaaaes of Air in Mines; by J.J. At 
inso 

No. 15—Skew Arehes; by Prof. E. W. Hyde, C. E. 

No. 16—A Graphic Method for Solving Certain 
Algebraical Equations. by Prof. Geo. L. Vose. 

No. 17—Water and Water Supply; by Prof. W. 
H. Corfield, M. A. 

No. 18—Sewerage and Sewage Utilization; by 
Prof. W. H. Corfield. 

No 19—Strenth of Deoms Under Transverse 
Loads; by Prof. W 

No, 20—Bridge and. Centres; by John 

B. McMaster, 

No. ‘21—Satety Valves; bg Richerd H. Buel.C. E. 

Be, 22—High Masonry Dams; by John B. Mc- 

aster 

No. 23—The Farigue of Metals Under Repeated 
Strains, with various tables of results of exper- 
iments. From the German of Prof. Ludwig 
Spangenberg; with a preface by S. H. Shreve. 

No. 24—A Practical Treatise on the Teeth of 
Wheels, with the theory of the use of Robin- 
son’s fontearens: by Prof.S. W. Robinson. 

No. 25—Theory and eglenhellans of Continuous 
Bridges; by Mansfield Merriman, C, E. 

No. 26—Practical Treatise on the Properties of 
Maw 4 7 Bridges; by Charles Bender. 

o. 27—On Boiler Incrustation and Corrosion; by 
Rowan. 

No. 28—On Transmission of Power by Wire 
Ropes; by Albert W. Stahl. 

No. 29—Injectors: Theory and Use; _wenslated 
from the French of M. Leon Pouchet 

No. 30—Terrestrial Magnetism and the Magnet- 
ism Iron Ships; by Prof. Fairman Rogers. 

No. 31—The Sanitary Condition of welling 
Houses in Town and Country; by Gorge 
Wari 

No. gring. Jr Making for Suspension Bridges, as 
exemplified in the construction of the Rast 
River Bridge; by Wilhelm Hildenbrand, C. B 

No. 33— Mechanics of Ventilation; by George W. 
Rafter. C. E. 

No. 34—Foundations; by Prof. Jules Gaudard, 
C. E.; translated from the French. 


No. 47—Linkages: the Different Forms and Uses 
ag Articulated Links; by J. D. C. DeRoos. 

er peory of of Solid and Braced Arches; by 
Wm.c ain 

No. 49—On the Motion of a Solidin a Fluid; by 
Thomas Craig, D. 

No. 50—Dwelling Houses; their Sanitary (Can- 
struction and Arrangements; by Prof. So 
Corfield. 

No. 51—The Telescope, its Construction, &c.; by 
Thomas Nolan. 

No. 52—Imaginary Quantities; translated from 
the French of M. Argand; by Prof. Hardy. 
esiedition. Coils: how made and how used 

edition 
No.54—Kinematics of Machinery; by Prof. Ken- 
nedy; with an tntroguetice by Prof. Thurston. 

No. wer Gases; by A. De Varona. 

No. 56—The Actual Lateral Pressure of Earth- 
work; by Benj. Baker, M. Inst C. E. 

No. 57—LUncandescent Electric ights; by Compt- 
Th. - Du Koncel and Wm. Henry Greece ;2d 
edition 

No. 58—The Ventilation of Coal Mines W. 
Fairley, M. E., F.S.S 

No. 59—Railroad “3 oe or Note’ with 
Comments; by S. W. Robinson, C. 

a ey th of Wrought-iron Bridge Mem. 

bers; ys . Robinson, C. 
No. 61—Potable Water, and the Different Mee 
of Detecting Impurities; by Chas. W. 


olkard. 

Ne. “62—The Theory of the Gas Engine; by Du- 
gald Clerk. 

No. 63—House Drainage and Sanitary Plumb- 
ing; by W. P. Gerhard; 2d edition. 

No. 64—Electro-Magnets; by Th. Du Moncel. 

No. 65—Rocket Logarithms to Four Places 
Decimals. 

No. 66—D mame Bloviele Machinery; by Silva- 
nus P. Thomps 

No, 67—Hydraulic Tables; by P. J. Flynn, C. E 
No. 68—Steam Heating; by Robert Briggs. 

Ho, 2 —vnemieal Problems; by Prof. Foye; 3d 
editio 

- 7 wawlenive Materials; by M. P. E. Ber- 

elo 

No. 71—Dynamic Electricity; y John Hopkin- 

oom, J. A. Schoolbred and R. A 
ia oographica | “Surveying: Geo. J. 

Be t, Prof. A Hardy, John B. McMaster 
and H. F. Wailing. 

No. 73—Symbolic “yo or the Algebra of Al- 
gebraic Numbers; by Prof. W. Cain. 

No. 74—Testing Machines; their i igtery. Con- 
struction and Use; by Arthur V. Abbott 

No. 75—Recent Progress in Dynamo-Electric 
Machines; being a supplement to Dynamo- 
Electric Machinery. by Prof. Silvanus P. 
Thompson. 

No. 76—Modern Reproductive Graphic Proces- 
ses; by Lieut. Jas. S Pet ttit, U.S. A. 

No. 77—Stadia oe hee the theory of Stadia 
Mecsurements; oy Ars ur Winslow. 

No. oo WE he Steam ngine Indicator, and its use, 


Ne ag Figure of the Earth; by Frank C. 

0 

No. 80—Healthy Foundations for Houses; by 
Glenn Brown. 

No. 81—Water Meters: Cc “parative Tests of 
Accuracy, Delivery, etc. Distinctive Features 
of the forthington, Kennedy, Siemens and 
Hesse Metors; by Ross E. Browne. 

No. 82—The Preservation of Timber, by the use 
of Antiseptics; by Samuel Bagster Boulton 


No. '83—Mechanical Integrators; by Prof. Henry 
S. H. Shaw, C. E. 

No. 84—F low of Water in Open Channels, Pipes, 
Conduits, Sewers, etc.; with tables; by P. J, 
Flynn, C. E. 

No. 85—The Luminiferous ther; by Prof. D 
Volson Wood. 

No, 86—Handbook of Mineralogy: Determina- 
tion and Discription of Sp inerats found in the 
United States; by Prof. J. C. Foye. 

No. 87—Treatise on the rPheowy of the Construc- 
tion of Helicoidal Oblique Arches; by John L. 


In other words, Texas Siftings, the Leading Humorous Journal of America, a $4 paper, No. 35—The Aneroid Barometer: its Construction Culley, C. E. 
for nothing. 8.0 Pages, 1,500 Illustrations, Free. 3,000 columns given away. 0. SF Use; compiled by Prof. @. W. Plympton; | No. 88—Beams and Girders. Practical Formulas 
To every person who, between now and January 31st next, will subscribe for the Iron Trapr | _ 3d edition. for their Resistance; by P. H. Philbrick 
No. 89—Modern Gun Cotton: Its Manufacture 


AEVIEW, one year, and pay the yearly subscription price, $3. 0U, we shalisend FKKE FOR UNE 
¥E 4K a copy, weekly, of the celebrated [lustrated Humorous Paper, Texas siftings. 

The subscription price of “iftings is $ta year. It is a 16-page paper. profusely illustrated by 
the leading arti ts and caricaturists of the day. Itis published in New Y«rk and has a National 
reputaticn. Both new subscribers and dhoee who renew their subscriptions to the Iron Trapk 
Review will have the privilega of this offer. 

Kemember that Texas Siftings is cffered free only to those who subscribe for the Iron TrRapr 
Review between this date and January 31st next. No such offer as this has ever been made. 
Usually when two papers are *‘ clubbed,” or offered together, a small discount cff the price of both 
is given, but never have two been offered for the price of one. 

WE OFFER A 83 AND A $4 PAPER FOR THE PRICE OF THE FORMER. 


No one but an [ron Traps Review subscriber can get Siftings for less than $4 a year. 
The subscription to the Iron Traps Review, $3, shovld be sent direct to us by P. 0. Order. 
Postal Note, or otherwise, and we shall order the publishers to mail Sifiings from New York free 
or one year. 
THIS OFFER IS NOT OPEN TO SUBSCRIBER 3 4 SEND SUBSCRIPTIONS TO US 
THROUGH AGENT 


THE CLEVELAND PRINTING @ PUBLISHING Co., 


No. 36—Matter and Motion; by J. Clerk Maxwell! 

No. 37—Geosrephical Frank De its Uses, Meth- 
ods and Results; b 3 Frank eaux Carpenter 

No. a wi tressesin Framed Bridges; 
by Prof. Wm. C 

No. 39—A Handbook of the Electro-Magnetic 
Telegra mephi by A. E. Loring, a practical telegra- 
pher; 2d edition. 

No. 40—Transmission of Power by Compressed 
Ati by Robert Zahner, M. E. 
No. 41-—- Fame of Materials; oy, William Kent. 

No, 42—Voussoir Arches, applied to Stone 
Bridges, Tunnels, Culverts and Domes; by 
Prof. Wm. Cain. 

No. 43—Wave and Vortex Motion; br Dr. Thom- 
as Craig, of John Hopkins Universiiy. 

No. carne Wheels; by Prof P. Trow- 


bri 
No. 5~Thermodynamics: by Prof. H. T. Eddy. 





Proprietors {ron Trapg Review. Cor. &t. Clair and Wood Sts., Cleveland, 0. 


No. 46—Ice-making Machines; from the French 
of M. Le Doux. 








Properties and Analysis; by Lieut. John P. 
Wisser, U.S. A 

No. 90—Rotary Motion; as Applied to the Gyro- 
scope; by Gen. J. Barnard. 

No. 91—Leveling: pte Trigonometric 
and Spirit; by Prof. I. 0. Baker 


LATE ADDITIONS. 

No. 92—Petroleum: its Production and Use; by 
Boverton Kedwood, F. C. F. 

No. 93—Notes wad AS Recen Practice 
the wonstar Drainage of Buildings: with mem- 
oranda on the cost of Plumbing Work; by Wm. 
Paul Gerhard, C. E. 

No. $4—The Treatment of Sewage; by Dr C 
Meymott Tidy. 

CLEVELAND PRINTING AND PUB. CO., 


Cor. Wood and St. Clair Sit., Cleveland,O. 
es* Copies sent by mail on rece. pt of price. 
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Expansive Bits, Clar rs and bits, -...-.......- dis 25 | Fast joint, ee es ee dis 40 | Brad ama 18 2 
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3 50 ; No. 43. ’ E. B. B. T Scenak dee ewe ee Dripping Pans, joo. ® doz $17.00 dis 30 
57.50 Sets, Stanley’s Excelsior, No, 1. is60| Double pr dla Cont. Fir Sheet _—. seamesssocanetaaeniees ooelarge sizes £340 Wrought Strap and T Hin “a 0k 
dis39  Musket Waterproof, 1410's is aaa Egg Beate ae malas Aceon 10 i2in “waarmatehiag =~ 
ee remennereeennneneeeree AAG TD |G. Ds sevonenemzrovennsenseazneneveenrnevet ecececesee cee ies 6 Se Oh ebatan7 i be) 
Others ry tnd Spodal Brande as a woggp yg BEBE D reenable Berea dw agg | TET nnn 8 aH os 
Full ‘poled seen cecces ceccce seeeseceses -Bdoz. $5 | 5 Rim a Cartridges. Eme Gate, western AA . P 3. 80) + G18 10 
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The star (*) incicates thet the adv. appears al- 
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Paae. 
Bolts and Nuts— 
Hotchkiss & Upson Co., Cleveland, 0.......... 10 
Colwell & Collins Norway Bolt Co., Cleve- 
RNIN, Wiss intcmsksteidiil.. piddnaetabesabienanseaornaees 10 
Brick and Tile Machines— 
Frey, Sheckler & Hoover, Bucyrus, 0 ......... 18 
*Stevenson & Co., Wellsville, 0................... 1 
Bicycles and Tricycles— 
Fay Manufacturing Co., Elyria, O............... 10 
AW. Gump & Co., Dayton, Wachdhiindesasctuons 19 
Boilers— 
Emith & Teachout, Cleveland, 0 10 & 20 
¥,0. MoNeil ('0., ABrOm. O.......ccccccee. cecserers 1 









Mansfield Steam Boiler Works, Mansfield, 
Reeves Bros.. Niles. 0...... 

Sharon Boiler Works, Sharon | 
Ente rere Ry} Co., Youngsto 





lene Bod & Co . Cincinnati, 0....... oa 

John T. ou field, Richmond, Ind............... 2 
Bevel Jig Mills— 

C.J. McNutt, Ashtabula, 0.......... Seceniedaiiaia 20 
Books— 


aah Printing & Publishing Co., Cleve- 
1 M 





Coal and Coke — 


W. J. Rainey, Cleveland. 0.... 10 
Pitts burgh & Wheeling Coai Co., “Cleveland, 


eeeeeeees 





enn 
Cleveland Printing & Publishing Co.,Cleve- 
ig Ras: REE |B 


Coal Screens— 
“Herent CH City Wire & irom Works Gioveland, 


Copying Apperatur— 
Felix Daus & Co., New York............0000....... 19 
Cranes and Derricks— 


Phoenix Iron Works, Cleveland, 0.............-- 10 

McMyler Manufacturing Co., Cleveland, 0. 4 

Wm. Tod ‘od & Co., Youngstown, Wass <ccactindibiesd 
Car Wheels— 

Bowler & Co.. Cleveland, 0...........2.. sssseeeeees 20 

Cleveland Wheel & Foundry Works, Cieve- 

Ties cdi aes. scsse nection Shbbupenbscoeesbitnennte 18 

Chemical Laboratory— 

J. F. Elsom, New Albany, Ind..................... 10 


Drilling Machines— 
Rickford Drill Co., Cincinnati. 0... a 
Universal Radial Drill Co., Cincinnati, 0... 
1 odee, Davis & Co., Cincinnati, 0. 





K.A. Echumacher, Cincinnati, O.....0........ 16 

Engineers aud Contractors— 

E. H. Jones & Co., Cleveland, 0O.................. 1 

Jas. P. Witherow, Pittsburgh, Pa... cake, 

Alex. Laughlin & Co., Cleveland. eg haneaewe 2 

McClure & Schuler, Pittsbur,h, Pa. ............ 2 
Elevatorse— 

L. 8. Graves & Co., Rochester, N. Y............. 2 
Explosives— 

Hercules Powder Co., Cleveland, V........ .... 12 


Emery Whe«l Mac hinery— 
J. Wendell Sele, M. E., ‘Columbus, 0 -» OF 
Chicago, 
Engravers and ‘Electrotypers— 


Belione Electrotype & Engraving Co ,Cleve- 


ee eeenee 


ee eeeee: Cree eee setae eenees eee enenereesenereseeseeeees 


U as "E'ectrotype Foundry, Cleveland, 0... 14 
Engines (S:eam)-- 






Ki'by Manufacturing Co., Cleveland. 0. Sian 1 
Novelty Iron Works. Canton, 0..............., 10 
Aetna Machine Co., A AR 18 
C. & 4. Cooper Co., Mt. Vernon, 0.............. 19 
Liosd & Bherret, Erie, ee 19 
Wm. Tod , Youngstown. O. . 20 
} hn & Bodley Vo., Cincinnati. 0 20 
Lord, Bowler & Co., Cleveland, 0 . 10 
E.E. Cline, Alliance, O...........06 20 
E. H. Jones & Ce., Cleveland................csesses 1 


*Columbus Machine Co., Columbus, O 8 
*Chandler & Taylor Co.. Endignapetie, Ted. 2 
Buckeye Engine Co., Salem, 1 ee eS 
Engin¢s (Gas)— 
Schleicher, Schumm & Co,, Philade'phia, 
Wg MRM CIIIAOID, Bibscccaccchiccnssiescecaccsenssesne 19 
Engineers’ Specialties— 
Crescent Manufacturing Co., Cleveland, O.. 14 
*Cu tis Regula‘or Co., Boston, ee 8 
Har'ow Lubricator Mfg. Co., Boston, Mass. 2 
Cleveland Flue Cleaner Co., Cleveland........ 14 
Forges— 
Cieveland Ohy Forge & bch Ge.. »Claveland, 
0. one 


eeeresseneee 


Fousdries— 
Bowler & Co., Cleveland, 0... 10 & £0 
Taylor & Boggs Foundry Co., ’ Cleveland, O. 10 
m. Fitzsimmens & Son, ¢ Yeveland, eae 10 
Curry & Co.. Meadvillle, Pa... 10 
Uleyoland W Wheel & Foundry Works. Cleve- 
Cleveland Foundry ‘Co., Cleveland, 0..........- 18 
For Sale— 
Foundries, Furnaces, Machirery, etc.....10 & 14 


Flue Cleaners— 
Cleveland Flue Cleaner Co., Cleveland, 0... 14 


Crescent Manufacturing Co., Cleveland...... 14 
File«— 
{adustry File Works, Cleveland, 0.............. 10 


Feed Water Heaters— 

Founary Cupolas— 
Victor Colliau, Detroit, Mich...........cccesseeees 10 
an & Bierce eae Co., Day- 


18 
Ww. ig Armstrong & Co., aaa a ROGER 19 
Hoppes Manufoectur reg ‘Co., Seringtele. Owe 20 
yr Bowler & Co.. Cleveiand.......... . 10 





Harness and Carriage Hardware— 


Geo. F. Eberbard Co., Akron, 0...........cccsses 
| Rapteeee— 
Ww. Bingham Co., ya | 


Injectors— 
Columbia Injector Co., Cleveland, O 
Iron Roofing— 


Sykes Iron Roofing Co., Niles, 0... 
Cambridge Iron Roofing Co., Cambridge, 0. 


Garrv Iron Roofing Co.. Clev Cland, O......s00 1 


Tron Ore and Pig lIron— 
Talliba, Corrigan & Co., 
ee Oglebay & Co., 

H. Outhwaite & Co.. Cleveland, O 
Pidsasae. Mather & Co., Cleveland, 0 
H. E. Collins & Co.. Pittsburgh, Pa... 
Cleveland Iron Mining Co., Cleveland, 0... 

Iron Lime Kilns— 

Fred Kranz, Sandusky, 0 

Iron Planers— 

Smith & Silk, Cincinnati, 0...............cc00cceee 

Lumber— 

Fisher & Wilson Co., Cleveland, 0O......... 10 ad 
Martin & Barrie, Cleveland, 0 

Lathes— 

Muller Machine Co., 

Sebastian, May & Co., Cincinnat'. O 

Lodge, Davis & Co., Cincinnati, O.. 

. Shepard, Cincinnati, O... ... 
Mining Machinery— 


American Manatecturing. Mining & aan 
ing Co., Cleveland, (€ 









tate OO OR ee eee eeeeee ten enenes 


Cincinnati, O. 





IRON TRADE REVIEW. 








— ter, ‘Camp & Eves Machine Co. Abr ron, ” a 


Machinery (General)— 


Machinery Manufacturers’ Aasediation, 
Cleveland, 0.. LATEATS 
Lome & Boiley Co.. Cincinnati, \ eae eens 
Lord, Bowler & Co. » Clovevelan4................. 
*Columbus Machine Co., Columbus, O......... 


Machine Shops— 
Webster, Camp & Lane Machine Co.,Akron, 


Shas tenes SOO ROOEES OO OROEEE ten ee teense ees eneeeeeeeeeeesesenes 


Machinists’ Tools— 


E. E. Garvin & Co., New York......ccccccocssesses 
Old Metals— 

H. E. Collins & Co., Pittsburgh, Pa. ........... 
Patents— 

M.D. & L. L. Leggett, Cleveland, 0 

Jos. A. Osborne, Cleveland, 0......... 

H. T. Fisher. Cleveland. 0.. 

*Thomas P. Simpson, W ashington, D. _ SRE 
Pumps (Steam)— 

John H. McGowan & Co., Cincinnati. 0...... 

Hughes Steam Pump Co., Cleveland, O........ 

Laidlaw & Dunn Co.. Cincinnati, Wi ctiics akties 

E. H. Jones & Co., Cleveland. .................... 


Pumps (Chain)— 





19 


S.E Crawford, Norwalk, 0O.......... .19 
Pig and Bar Iron— 

Condit, Fuller & Co., Cleveland, O.............. 4 

Cleveland Rolling Mill Co., Cleveland, oO. 

W. F. Jarvis & Co., Detroit, Mich.............. Wy 

Hussey & Pomeroy, Cleveland, 0. ecestukonasaeun Tn 
Paint— 

Iron Clad Paint Co., Cleveland, 0.............+ 17 
Punching and Shearing Machine — 

*Bertch & Co,, Cambridge City, Ind............. 1 
Railway Supplies— 

Bowler & Co., Cleveland, 0.......s0.ss0000+ 10 & 20 


Clgvelend City Forge & Iron Co.,Cleveland, 





Cleveiazd "Wheel & Foundry ‘Works, Cleve- 
OE, SEES ELLIE SIRE Se 18 

Railroads— 

RT eR eens os cos anessoueeneass a 
Steel Pens— 

Ivison, Blakeman, Taylor & Co.,New York. 19 
Signs— 

Weber & Lind Sign Works, Cleveland, O... 
Safes and Locks— 

National Safe & Lock Co., Cleveland, 0...... 20 
Steam and Hot Water Radiators— 

A.A. Griffing Iron Co., Jerssy City, N. J..... 2 
Stoves — 

Taplin, Rice & Co., Akron, 0........ccccccseesseeee 1 


Cleveland Co-Operative Stove Co,, Cleve- 1" 


land, 
Steam Boiler Inspectors— 
Hartford Steam Poiler paspection & Faser- 
ance Co., Hartford, ; 
Steam Pipe and pony Coverings— 
John A. McConnell & Co., Pitcrburgb, Fa... 
Steel Rails, Blooms and Billet — 
Cleveland Rolling Mill Co., Cleveland, 0O.. 
. F. Thornton, Cleveland, 
me -d3.. Water Columns— 
Reliance Gauge Co., Cleveland, 0............... 
Saws— 
E. C. Atkins & Co., Indianapolis, Ind......... 
Steel Stamps and Stencils-- 
J.H. Fleharty & Co., Cleveland, 0.............. 
Sheet Iron— 
Cleveland Rolling Mill Co., Cleveland, 0..... 
Summers Bros , Struthers, 
Steel Castings— 
Chester Steel Casting Co., Philadelphia, Pa. 
Steam Fitters’ Supplies— 


ORO O Ree eee eEeseeees Seeneeeereeeeeeeeeseeeseeeeees 


Warowiek 3 Manufacturing ‘Go... Cleveland, * a 


Tool Holders— 


Walker Manufacturing Co., Cleveland, 0... 14 


Turnbuckles— 
Cleveland City Forge & Iron Co, Cleveland, 


Ie cae Machines— 
Horton Manu’t’g Co., Ft. Wayne, Ind......... 


H. Jones & Co., Cleveland.............. ....... 1| Wire Goods— 
F. Powe'l & Co., To’e lo, 0O..... 
Founary Slupplies— ‘ W. 8. Tyler Wire Goods Co.. Cleveland, 0... 
J. D. Smith & Co., Cincinnat’, O..........0...... ‘ {Sedgwick Bros., Richmond, OS ae 
Governors— Wire Machinery— 
Leonard & McCoy, New York........cccceeee 2 | John Adt & Son, New Haven, Ct........cseve00 


1 
2 
14 


| a TO ADVERTISERS. 





A 


Etna Machine “o., Warren, 0 


SOR eeneeeeneeeeereeee 





Colwell & Collins Noreay Rolt Co., Cl 
Caulfield, John T., Richmend, In 


wands Wheel & 


Tent O Renee eee EE EE He! HEC eee eee ees eeeeeeeeesee 





Armstrong, W. C. & Co., Springfield, O... 19 
American Manufacturing, Mining & Milling 
Anan Uteveuaae. piel oiereeccbocoensers eee 
tkins, KE o.. Indianapolis, In 1 
Adt, John & Son. New Haven, Conn.............. aa 
B 
Bowler & Co,. Cleveland 0 & 20 
Bingham. Wm. & Co , Cleveland............. iv & 19 
Bick‘ord Drill Co., Cincinnati, Eiitccscansouens seane 1 
*Rertch & Co.. Cambridge City. ESS 1 
Buckeye Engine Co., Salem, O.......ccccceseee aoe 12 
Cc 
ayant. 10 


Cleveland Prt’g & Pub’ « Co., Cleveland..2 & 14 
& Foundry Works, Cleve- a. 


Collins, 1. E. & Co. Pittsburgh, J 

Cleveland ives Mining Co., a edie oiiane 10 
Crawford, 8. E., Norwalk, 0..............scssce.seese 19 
Condit, Fuller & Co., Cleveland. .... ......csc0s.«. 10 
Cleveland Follies Mill Co., Cleveland. aS paeee Se 


Smith & Silk, Cincinnati, O................s:e0eeeeeeeee 20 
Sanger, A. [., Cleveland... cosdbebebcbotintas 

Summers Bros. & Co., Struthers, 0 
Secger & Guernsey Co.. New York 
Smith J. PD. & Co., Cincinnati, o. 
*<chumacher E. A.. Cincinnati, ¢ 


*Simpson, Thomas P. Wash ngfon, D.C ae 
t*ecgwick Bros., Richmond, Ind............:..00.+ 14 
T 
Tod, Wm. & Co., Youngstown, 0. . 20 
Taylor & Boggis Foundry Co., Cieveland........ 10 
Tuttle, Og'ebay & Cleveland...sccsccessccorees 10 
Taplin, Rice & Co., AKON, O.....cccssceseesseseeees 10 
Thornton W. F., rect neal adaiban tei keekeeee 10 
Tyler, W. S. Wire Goods Co.. Cleveland........ 2 
U 

Universal Radial Drill Co., Cincinnati, 0...... 
Union Electrotype Foun iry, Clevelar d........... 14 
Ww 
Weston, J. A. & Co., Syracuse, N. Y.........-... 10 
Witherow. J. P., Pitts urgh, Pa... 2 


Webster,Camp & Lane Machine Co., “Akron,0. 4 
Weber & Lind, Cleveland 


eee eeeeereeeeeeeersesacnsececese 








For Sale. 
OILER. 7’x15’; and Engine, 20’x%4’’. Ap- 
ply to Jas- Aitchison, Winslow and Center 
streets, Cleveland. 


For Sale. 


ft SELF-INKING Foot Power Print- 
Press; will do good work. Address J. 
M., ae ron Trade Review, Cleveland, 0. tf 











d 
rerperat Manufacturing Co., 


Hercules Powder Co., Cleveland... 


Tndustry File Works, Cleveland... 


Kranz, Fred, Sandusky. O 


L 
Leggett, M. D. & L. L., Cleveland. 
Lane, Bodley & Co., Cincinnati. 0. 
Lodge, Davis & Co., Cincinnati, O. 
Laughlin, Alex, & Co., Cleveland 
Lloyd & *terrett, Erie, Pa......... 
Laialaw & Dunn, Cincinnati, 0O.. 


McNutt, C. J., Ashtabula, 


Martin & Barris, Cleveland... 

Muller Machine Co., Cincinnati, ie 

Machinery Manufacturers’ Associati 
la 

Molewen, Sohn H. Co. Cincinnati, 


McClure & Schuler, Pittsburgh, Pa.. 


“ ovelty Iron Works, Canton, O. 


Oo 


Osborne, J. 2., Clevelan 


P 


Reliance LR Co , Cleveland......... 


Smith & Teachout, Cleveland 
Sharon Boiler Works, Sharon, Pa..... 
Schleicher, Schumm & Co., Philade! 

and Chicago, Il . 


Rene eee neneereeseeeeeoes 








— Electrotype & Engraving Co., 


See SOME O eee en eee e tenes seen teveseeneeesaceees 





Hoppes Mannfacturine Co., Springfield 
Hughes Bros. Steam Pump Co., Cleveland... 
Hussey & Pomeroy, Cleveland.......... 
Hartford Steam Boiler Inspection & Insur- 

ance Co., Hartford, Conn.......---.ccoccscesscceosee 2 
Horton Manufacturing Co., Ft. Wayne, Ind.. 19 

arlow Lubricator Mfg. Co., Boston, Mass... 2 


Tron Clad Paint Co., Cleveland.....-........ LG 
Ivison, Blakeman, Taylor & Co., New York. 19 








National Safe & Lock Co., Cleveland............ 20 


Pittsbargh & Wheeling Coal Cor Cle Cleveland... 


*Stevenson & Co., Wellsville, 0........ 


Chester Steel sates Go Chester, _ geese 19 
Cline. E. EF. Alliance, 0.............002-00 20 
*Curtis Regulator Co., Boston,Mass....... ..... 8 
*Columbus Machine Co, Colambus, 9. leiasdike doce 8 


Colliau, Victor, De: Ay Mik eedkadagntusebunees 
D 
Dalliba, Corrigan & Co., een wehbe 10 
Daus, Felix F. & Co., New York... Se 
E 
Enterprise Boiler Co., Youngstown. 0... ........ 2 


Cleve- 


erhard Geo. F. Co., Akron. O......00-cecccceeee 18 
Elsom J F., Rew J 3. | ee 10 
F 
Frey, Sheckler & ay er. Bucyrus, _| SEAR 18 


isher Wilson ORE SS Sa re 18 
Fisher. H. T.. Cleveland....................cc 19 
Fleharty, J. H. & Co., Cleveland... 10 

Cc 
Gump, A. W. & Co.. Dayton, 0.......0...000000000. 19 
Garry Iron Roofing Co. Cleveland..............c00 2 
Graves, L. 8S. & Co., Rochester, N. Yuu.......cce00 2 
Garvin, E. E. & a = > eae £19 
Griffing Iron Co, A. A., Soma Ce, Bee d cece 2 
H 
Hotchkiss & Upson Ors, Cleveland.........sesccc0ee 10 








Jarvis, W. F. & Co., Detroit, Mich...........ccce000 10 
Jones, E. H. & Co., Cloveland.......cccscccccccssceces 1 
Kilby Manufacturing Co., Cleveland.............. 1 


Leonard & McCoy, New York .............cssseeesees 2 
Lord, Bowler & Co., Cleveland........... 10 
Mi 
Wall 0 ©, 0 IO, Di i iniscstaaneseessasesesains 10 


Mansfield Steam Boiler W orks. Mansfield, O.. 2 


0 
MeMyler Manufacturing Co., Clev land. eae 2 


on, Cleve- 
Oa. aes 2 


McConnell, John A. & Co., Pittsburgh, Pa... ~% 


oer eeeeeereeees 


Outhwaite. J. H. & Oo. Cleveland. 





Phoenix Iron Works, Cloves an : 

POUR, OE Cg IOs Oiscsecensescsaccossecsceseces 1 

Pickands, Mather & Co., ee  - 
R 

Reeves Bros., TR 6 haa era oad & 18 

Rainey, 2 ES ea Ey, 10 


10 
Rand, McNally & Co., Chicago and New York 12 


phia, Pa. 


Stilwell & Bierce Manufactering Go. a Day: 


For Sale. 
NE OF DUNN’S HOiSTING MACHINES, 
with over . feet of chain. Good as new; 
sapacity, 600 ths. Address Dunn, care Iron a 
For Sale Cheap. 


Rexiew, Cleveland, 0. 
A NEW No. 4 INJECTOR, never been 
used. Address Jones, care Iron Trade 
Review, Cleveland, O. tf 


For Rent. 


OOM WITH POWER, or will build to suit 

tenants ; adapted for eithir light or heavy 

manufacturing. Apply to Jas. Aitcuison, corner 
Winslow and Center streets, Cleveland. 


ENGINEERS ! Don’t be Humbugged. 


We guarantee our A. & 
D. Flue Cleaners to give Steam the most perfect 
spiral ‘a entire length of tubes, and do the 
best work 
CLEVELAND FLUE GLEA\ER MF’G CO., 
2ly 74 Frankfort St., Cleveland, 0. 


Don . be Deceived, 

ll ineers ‘ine Cyclone Steau. Flue 
Cingn eris the only Cleiner 

mud pop | steam spiral 


motion the entire length or . 
Crescen’‘ Mite. Co.., 


FINE 


CATALOGUES, 


Such as are desired /v all Manufacturers 














tubes 
( CEVELA ND, 0. 





FIN E 
, ® | ® 
Printing 


—AND—. 


STATIONERY. 


Which every person wants, are furnished by 


The Gleveland Printing and Publ’g. Co. 


Lithograph Building. Cleveland, 0, 


| SESH ore WIRE FENCE 











Best Fences and Gates for all 
purposes. Free Catalogue giving 
full particulars and rfrices. 

Ask Hardware Dealers, or ad- 
dress, mentioning this paper, 





ton Siananeal 1 
Sykes aay Roofing Co.. Niles, ous 12 
Sebastian, May & Co., Cincinnati, O............... 19 
Shepard, H.L., Cincinnati, O....0r0c0..ccccccorveece 


SEDGWICK BROS, Richmond, Ind. 
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Locks, Bolts, etc, 

























































8q 
P. & F. Gorbear, Locks & Bronze Goods. EOE TLOONS aviscsscepscteibiawicieveoccones pment poe Bteel and ‘iron per ase EE iis 70@104&80 
Door locks, knobs and latches oe .discount 60410 Disston’ ’s try squaro and T bevela.........dis 4540 
Escutcheons and keys «............-. : -discount 6634410 | Winterbottom’s try and miter............... dis 30a1C 
Padlocks and padlock keys........ a nev ehseoate :. a8 | Japanned Clothes Line..............000. discount 60&10 Steelyards. 
Bell pulls,mineral, porcelain ana jet.... — = Pumps. y dis 40410050 
oo pele an rg net veaen as ands 60 Cistern, best makers..............s000c-0++ Stocks and Dies. 
Butts, vanine beeaee setstsssseseesseis 60410 | Pitcher spout, best makers...dis fie O@EdRIOLIO Blaeksmith’s walis 3°45 
Butts, bronze plated......... s.sssc.ssesedis 60é10 | Pitcher spout, cheaver goods... dis T045@70s1045 | * Lightining ’ screw blate 2. dis 2FX 5% 
pee door = ‘ and latches...........0.00.. dis 6410 Stone. 
tore oor handles.......0-..-censeecessseeeeeenens t Hindostan, No. ], 30; Axe, 534c: Slips 5¢ 
Shutter hinges & flaps genuine bronze....dis 6 Washita Stome occ. scccescssesseeceoes No. 1, ® 15K 1fe 
Shutter hinges, bronze plated... dis 70 seem & Call vo? 5 s Springfield Socket —_ rene Turkey Oil Stone. pyeabe * D 400 
Flush bolts, genuine bronze..... Olid TinMeTS........cccssseee . ® doz. $1.44, dis 55 | Turkey Slips... ss coe ban ges sobieace bosseag a 
Sbetinc benz sisetae eiaunas Rails, Washita Slips No 1.. ® lb so@x2 
snutter bars, genuine me Sliding Door, Wrought brass......... ® th 350 di Washita No 2 stone............. eevessonseesens lb 1I@11ce 
flesh va soa planes pemaion Uceaain. inl Sliding Door, Iron, Folated... @ foot 4c dis 20k1 Arkansas saa ge among 1.75 
h plates, genuine bronze............eseeees Rakes . 
D Il genuine bronge............... dis 66% | |, y ZiNC....0e Seti TA er 70 
Letter box plates, genuine bronze... i Cast Steel....crresccrsserrseeseeseecssecnneerenssens: snpees Nin dl CERN 45 
Waits G60 Wane occ. oooh icescccck i PIES Sisssscscdcviotenbadisrcenicen: dis iwOres Shovels and Spades. 
Lemon Squeezers, dis 29 | Ames’ list Nov 1 1885......css.06 ssssee 7" discount 20 
Syreqiais BRR avsccuscactensioess a des § ay) ais 25890 | Wy $10 @£ dis 0 er yer ars oe cece cocceccosccscce seecesces 4 
OOD ----serersececererserssersssrecsereree OY GOL Gd UU. GIS SD) | Rifle RazOra....ccccccsscccscssccecsssseeses soseseceeens ne 9 FELL POBG . cc ccccccccccccccccsccce ces 
ae ere 8 doz $2.50 Rivets Stove Polish, 
650: 2, $3'56;8, $1 90. dis : OS gf Sasa. ® gross $6 00 dis 10 
Perse s No, 1. 6 des ae aes maa . dis 50@°045 | Iron, Thousand, list November 17...dis 5)@50&10 casei Dixen’ s oes “2 pre 450 dis 10 
Lines Iron, Ordinary, Cooper’s Block and Varriage. | Gold medal....csse.s0e0e ...B gross 600 dis 25 
Cotton Chalk pm POISE Pee es list November 17 one be cccecee.. <eeeecccceee dis 5HU@HXT% Rising aS re ea gross $5 50 net 
Silver Lake Braided. af. 0 0, $6.00; No. 1. a Ae RAPE? dencoucettinisacs tecsdidescxace A dis K@w&lod pS a ® tb 8c. net 
Mee, 2, 8: 00; No. 3, $7.50 & BTOSS .......c+sece. wis 2 | se Benes Rods, itil ert 
sated inen.. 1 . jeanne 000 000 cee ves ces cceses secee oo esee ot rops’ rick an ring. 
bay CT pee No 18, $3.60; No 19, $3.00; No. Rollers. Reed’s Brick and Plastering... 
20 $2.5 PITITITITITITTLI TTT Barn door, Sargent’ 's list, Phin Eh Mees dis 60&10&10 Disston’ 8 Brick and Plastering 
Mallets. 992109204 104:10 Acme (Anti-Friction)...... dis 55 | Brade’s brick = rs 
Hickory.......... soa eabeseanteene «dis mone. Tacks, Brads, &c. 
Lignumvite.. dis uA &10@20£10410 | Manilla. ¥ inch and over.. ; 1, 1882. & Suppl nt Jan- 
Penfield Block Co., Lignumvite and is 30@30410 | Sisal, 24 inch and OveEr.....ssssseesssnsssseeeseee oot Ree . ae ges Ws 
WOOL \...cipescaissns sxe, carareanvene é Rules. pe ey ee KS @3045 
Mattocks. : l t tacks all kinds......... ...0.00.80 C@80& 5 
Regular list....cessus..e-eeeeee Gis 60410@60&10410 Boxwood..... ......+ agg 80 £10@80.410 £10 Socks tion seek tacks all kinds .. wr, S0@ 0K 
t Cutters. a on. Swedes iron tackS,............csssersserssees 
Dixon’s (P.S. &W) 1 Z 2. 8 From 4 to 10 lbs.. per 100 fhs $?.40 @ $2.55 | Swedes iron Upholsterers’ tacks..75&10@754 145 
18 00 $30. 00 Gis 45 | Sell ROMS isis sscocecsecccseescesssesecgecck, doz Tinned Swedes irc _ tacks............ 72 & O@T50i"'a5 
¥ dos. $14. 00 $17.00 $ $: Self-heating osseeeee G02 $9 net % 
Dye CutNes. 75,40 980.00 go w a, 00 Sole-eane, Dalor 8 dos sis net inned Swedes iron Uphclsterers’ tacks . ~‘ Ly m . 
pared 5. rs. Potts’s Irons, .... .. dis & 
we vl in : b dis 20@25 | Enterprise Star [ron.....0.......se.discount 4C Auaiom peee cut tacks «0... pail” 
sceacpaaianethaliasiedinds napa Noisy NO is 40 Sash Weights. omer sniebing and trunk nail ib my ary 
SK SONEEEEE . pscisessnnconecvace sxasagts Aa tD 
Hale’s—Nos. wo PA his dis 70@7045 PO? GO sstracccsssenan Saws Re eS or $22 Finishing “nail om naas 0 £10 Satie 3 
TRIBE IO xcs scicssscccrsscemieinsnintinccse .. dis 30 Disston’s Circular... .. discount 45@4345 ungarian nails an miners’ tacks..... j @ 
Mincing Knives, Disston’s hand panel, rip ‘&c.....discount 25@ 5&5 Gim and, Jace, tacks Th&RO@TS1 1OkS 
ity) 7; 2 blades, $12;| W.M. &C., Champion Regular. -per foot 2:@te P, “ADEA.” sepa aye 
Am. @d quality), @ gro, 1 blade, $7; 2 » $12; tinned......... T5KLO@75K 0&5 
SB BIRMOS, SIG... cccocersccorceescccoseescecconsecsvecscvccses t|W.M.& C.. Thin Back..®ft 27 @.93 Trunk and clout nails... veer TOKIWG 708 10K 10 
Smith’s, # doz. single, $20); double, $3 pod 40@45 Saw Frames. Tinned trank and clout nails...... TOSSES 10 
WBIte, VierOORe ciccccnscias sas ® gross $6 09 @$10 00 -ger pail whither intents > OI «1 
kere B dot rere renner $18 @20 | Red, polished & varnished @ dos $1.50, .....dis 25 | GBSIF DBIIS secs eenes (IMIOGTON ION 
somes Molasses Gates. 1 : Saw Sets, Tinned capped trunk nails... ...... 70&10@70K 10410 
DEG” MA <n cinascacudaséusueonmarace’ dis 70@707% | Aiken’s Genuine $13.00, dis 50 &10 Tinware, 
Serer ‘qenuine......... dis oon 1U | Morrill Saw Bete No. 1 $15.00; Ho 3 and 4 $24.00 | Stamped, Japaned & Pieced, list Jan. 20, 1887...... 
Stebbins’ tinned ends.......+...0:+-esereeenseens iain ie ah Sal CTR ceinaentintinn nemsndienanel dis TORIC@TOA. 0&5 
one a pattern..... dis ‘hg me Scales. Tovacco Cutters. 
“ADS PRS IS RO SIN A ' 
Nails (wire). Hatch, Counter, No. 171 ........scccssseees oz $21.00 | Enterprise Mfg. Co. (Champion)......dis 20£10@30 
List July 1411887 _ ee > eels: dis 70410 | Hatch, Tea, No. 161...... doz *6.75@7 v0 Traps. 
ads Penny aus, #Keg card rate 20 58 aera | 8 Grocers iis 3060 £10 Game, WERDEN. « isnsss sccasdekvedeiencooeound dis mous 
eS ore . ES I Fe Ee PRT 
Scale Beams, List of January 12.1 Astana lk 
= ghenabeghaaeaia dis 50d1¢@50.:1046 | W404: OWE nvr @ cross Hie Rois 
‘patel 18 3% i 7“ % 1 —— ; Trawom Lifters. 
Size of bolt in......... “A. 5-16 4 Adjustable Box Scraper (S. R. & L. Co.) : . 
Se matcienssaee 7 54 4% 4 3% 374 eee dis 30&10 | Wollensak’s Patent..... dis 50. 
amen es Ce 188% 114%8% 6 bios 358 ahs Box, BREED svi cecissacinceccssocrencend cy one, ot, gs 10 Twine. BC. PB | 
se os ccs censeknompeaies Goltine eu tte 8 Gh. : ‘ 
Wi nots ices than 100 tbs, ® Ib add he. ett cae woe RE TBE “ : ie. o Flax Twine, Sent 12 Malem inekite 88 
add Ic to list A 36, “ “ a% “ l6c& 
NE STRONET co... ain4o | Staley Hes Coo Blan Mansiee SRS | Bis Hiome, 3 and Lk reat 
2 eee vot &B erkley Mig. — des oa-dis 10 | Sets Interchangeable............... @ doz $38.00 dis 25 sey ie 3 Pe eeeeeees came onan: | 7 es v7 
ee el $5 00 net a fike Wake alte 
wicet ghee Jan 27, 183,. i701 24 Vises. | 
lat Head 1TOM......-scerssrseeeerereeee sonee - ane en TSO a! 60G60&'0 
¢ | Round head iron "= a oc na atanesendadentcock discount 20@25 
| Flat head Drass...........-0-eesssees a , SE a Ree ** 20 &5@25 
"ound head brain 3 TH =. “Sitoeeeenenasenema ee 
. . i at he ronze . =) : 7s di 1 
Brace and Copiers cates | focpd head broasb 00) 25 | Saw flere Steara pene SOUIG@IE'T NORIO 
Malleable (Hammer's), No. 1, $3.60; No.2 a ee Washer Cutters. | 
No. 3, $4.40 ® doz... mais 106 10410 a oa py < Smith's Patent nnn dor $1200, dis 20610810 
wackiee, steam. DRED. wacensiaessesoncenens indent Eee 510410 | Johnson Macias eee TT gy a 78 
ia ane dis 60 | Bench, wood, beech, per dozen $2.25...........cccccces Penny’s......8 doz Po ap is 
Boston Belting Ve ---c-wev+- 10@1le Bench, wood, hickory ohsdiaia adie micpaaesamnceadind 20 & 10 | Appleton’Ss......csccccseseeseeeres ® doz $16 00, dis 60410 
ee Ee ae | ee eco SRG W108 10 RI Rerceereinneseessmnatnaeviacard dis 30410 
yo aan ccccseecseeed @146 | Lag OF COBCD......cccrcceecccseccececeees dis ; Well Wheels. ; 
Pencils | Coach, patent gimlet point............ es3g@utrens | 8in., $2.25; 10 in., $2.7); 12 in., $3.25 
Faber’s Carpenters’ aS So lb ake high list, dis 50 Fe ess pessaue seekynalokcssgndibaniaaiawssennseocanbanedl sient 4 ‘ ne Wire. New Ldot Jan.38.1004 
: Bh” wee $5.25 Net | HANG LBIL, .o.rccssosrsoser. cooreeneeenesoescesece soese sees it thin y 
es See nn ini ” saw Tools, Bright and annealed, Nos. 0 @]8 ... dis70&5@7z4 
Fick Aticind? patemteecececscccceccrsssscsosceon: ® doz sets $6 00 . Nos. 19 @ 26.....d18 724@75 
Railroad, 5 t0 6 [bso si2dic 60.10@ 6041043 or ‘ote ss 18, aes. ri - Ss eee 
TAD nine 13 dis 00. ’ ears, opper os. 0 to mar et ist... is 7 
: American (Cast) Iron..... dis 75£10@75£10&5 | Galvanized Nos. 0 to 1 &74@65 
ee? rons. 65c. net | “TUNING ..-...--+-++-.. See Pruning Hooks and Shears | Tinned market Nos. 0 to 18... o 65 
GOS ccssrmcctees ve DOC. NOt | | arnard’s Lamp Trimmefs.................. ry dos $3. ote Cast ay ome i ae or are dis 50 
RG... si; APRBRIRIINIIIN ss ac'n arc sepenstescesnpectesecssnssensocssetanconlll inne room NST isTOA5 y 
Piste ees a List, Dec. 1881............ dis so ROLIONS 5} Annealed Fence, Nos. 8 and 9..........ss0000. dis75 
Brass head, Sargent’s list........ me 60 &10&10 Seymours Tailor’s Shears...........scerersesee ols 334% Annealed Grape, Nos. 10 to 14.........-...++ dis 75 | 
+ n list... severe Gis 50410 Scroll Saws. Stubs Steel Wire regular............... $6 00.@tb diego 
rass head, combina 10 ; 
Porcelain head Sargent’s list, rane oe 10 | Lester, complete, $10.00 vedi 25 Wrenches. 
Porcelain head, combination list.......... Rogers, complete, $4.00, dis 25 Geo’s pee. am in 10 sanivene ~4 ia | 
Fiane Lrone. Sheaves. 
Pam .. dis 30 FN TOILE LEIA: discount 75410 
Geadusky Tool C . san Ni »pers. Sliding Door R. & E. listDec 18, 1885... dis ST mr ae hee 0&3) 
Pliers s = " pe ” dis 30&10@40 | Sliding Door, Patent Roller............... dis 6041042 | Bemss & Call’s Combjustion... -dis 35 
Button's Patent... s-srevsssrreiss ‘2 Nippers, | Sliding Door, Pat’nt Roller, Hatfield’s. vena di8 70 | Donohue’s Engeneers’.. wes 
Hall’s Pat. Compound Lever Cus e PPeTS, | Sliding Door,Corbin’s Anti-FrictionDec. 18, 1885 | 
a2 +Sa. eee dis 204100334 ists, Wisin dis60a | TINNERS’ STOCK. 
Pp : 
pbc My mere wis ET |S, 3.2. Wiltiaeeomncicenmias dis 945) = Ps 
 & W I IR roe REREAD 2 eI Ee OS 
P.S. & W. a “Cutting ie’ Nips ore cont. dis 10 ii Shovels and py | Str ca siiinitaipiemanamdeatiite veineuannbaitebiieninias 3, 
Tron lee . . 60. SITET sclecscnioneniasebdonidienneuhessbeibhebediedibeskinicdl ‘ 
peer Plumbs and Levels. Brass MMII nc cccanabsscesséaiductaMdabcosanacsoowed GOKIOKIO | ar...ccccoocccccccccccese SGA TLDS: 
Standard list.............cccccsssseessseserrsrsecseaes dis Sieves, p RRP beettes. 
hee ey ae ced omg Metallic, new Yat... aia is apabanskacead dis sean &10 | " iinne tion Shake 
o WOTOR wcanccccccecececccccscccocccccesetes 
Post Hole and Tree ‘Augers, Flour sifters Hunter A ee ¢? 25 
NiO isdd cknincscdaastancssoarsabcancninns 
Samson Post Hole Digger pos. “oo din Hes Slates. ; 
aereen © <a EAOEI : r were School, by case........... — eo adits’ dis 50410 | 5@7 5 
3 Hollo be Post Hole............812. Spoke Shaves. 7 5 
Vaugnan’s Hciiow i dis40 | Tron..... - dis 45 | For each additional X ada ¥i.00@3.00 
Potato Parers, WOO .ccscccorccccccrccevececscnssesconesosoocscesocsosenccnnes dis 30 Coke Tin Pilate, 
White Mountain.. conan B doz avrg cr Spoke Trimmers. IC 10x14 } Best Ordirary 
An‘rim Combination TEE EEE | DORA Beccscecsssmienoronenincenisiaats ® doz $10.00 dis 60 | IC 14x20 § ......sscsssesssersesseeeers $5 60 
Hoosier .. Pruning Hooks and —_ TRROUIRD sas cccesnmsascaciesentsboniens ® doz $9.00 dis 20410 Solder. 
Disston’s Combined runing Hook and Saw Specae Half and Half, in bars warranted } Gootepions 
ra vampires conti sa 204 0 Resting | SPOONS .....scerseressneserversereneses ~ dis mae No.l. a. Pee oars bes f 
Disston’s Pruning Hook..... VS doz $12. is 20. TItTANDIA, ...-ceesereeeees enccccensens sacneses soomrcoen an | Bingham <a ae 
Pruning Shears ...........00+++-+0 @P doz 2.75@S4.00 net Rogers Bros. ...vssersrecesessersvee sever ser ore vee eels 
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@ b... applicat’on 
Chilled Shot © bac Sy We sees J 
BABBIT METAL. 

MMR inks dh snbihdd arvditabhc sénbeiets vesbbs sachdbagbaceaoue ieee 6 
EE ETE LIP CRESS 94 
OSNNOIN 6obSthekh  cckpandevcsocesae bubskis senug scotesbouctbe kane {5 

Se DORIS ois sissies gsiaee eves scndsececticotiocnniee 25 
aicicieeey 
NE RR riick ssi Ncineieacies So ek ai ss 18 
FISODR..0605 000000 17% 
IRON AND STEEx 
Flat Bar 
1% to 4 by 36 to Linoh.......c...0c.c0000 75 
4% to 6 by tol inch ae 85 
1% to 6 by 1% to © inch 13 
1% &1% by OF sdvethcenanstavaeievpdinanticersen 185 
1 &1% by pe 185 
%, %and % by % 0% 25 
Roun tand Square, 
1 to 1% inch.. 175 
2 to 2% Ss ae on 195 
REDE CDNUD 545 iscsesesiecyestvenesish stakes 225 
eae if 
a 325 
“ae. cle 345 
Oval. 
% to 1% inch............ 215 
§ MOTE: >” cdecepevaibsiohshibehsdeeass \cssditeaicea a: 235 
covcodt Fae 
dhnvagesabedbepebnities isutneneebbbidiegucieccess : 295 
Halt Oval pa ‘Halt Round, 
to 3 inch 2 85 
ah I cian Sopgdtga et tec et sean! . 245 
%to% ‘ 295 
3 cenecenceseedeies 325 
475 
Heavy Band. 
1% to 6 by RE a ee 19} 
1 tol $8 & lhe 2 eps zZ0% 
% to % by and PE vss cseiiksgernctnseaasvrisilt OS 
M4 to % by 4 and 5-16 inch... "75 
Hoops. 
1% to 4, Nos. 13 to 15, 255 
ig WF By TE BERND SO ne esccnnincbovesecoescactecsdeahness 265 
1% to 2, No. 19......... 275 
1% to 2s No. 20... .285 
1% to 2, No. 21 295 
Y to 2, No, 22... 05 


15-16, 1 and 1%. Nos. *3 10 15. 
15-16. 1 ond 1%, Nos. 18 to 18.. 


8 

1-:6,l and 14%, Nos. 19 and 20. fadakeas 93 

15-16, toed  Y oo Aine 0 
15-16, land 1%. si benign 


ets) 


Nos. 16 to 18 .. 
, Nos. 19 and 20... 
ag 


13-16, rr ‘18 to 15... 
13-°6, Nos. 16 to 


& eS | eet Stbsbag scone 


Se maataniabeeime setatee eres wee: 
» Nos, 19 and 29.. aioe 

» No. 21.... 
4) No. eee 
11-16, Nos, 18 to 15 
11-16, Nos. 16 to 18 







I ne nt 
11-16, No. 21......00.-+ 
11-16, No, 22......... 


PiPEP EP EE EEE EG 3.3 
i tm em We Ge Wo Go Uo ts Go Go Bn Wo Bo 

abo? xKeHcrore Cc 
RaGKrALKAAssRanggcasgngnrgarar 


a ‘ No. 21 One reoererece eeeeeecescosccseecsceseseese cscs 

“7 No. 22 eoces 

%, No. 23 sagiin 

Light Band 

BAG to B WAG 0 B06 Bit osceccntne coceocscocescsvocecesees 223 
1% to 6 by Nos. !1and 12... an 
1 to 1! iP i I ios cccessaheisiinuecsdcanieall 235 
B00 Tie Orr TEOR, 30 CIM TFs ccentasciccesencossce cosas 245 
% and 13-16 by % to 3-16 in................. 265 


% and 13-16 by Nos, 11 and 
33 and 11-'6 by \% to 3-16 in.. 
4 





and 11-16 by Nos. 11 and 12. 305 
¢§ and 9- 6 by % to 3-16 in...... 325 
2 and 9-16 by Nos. ll and 12 3 30 
£9 PY £6 00 8.16 te cadiainseieedaionets 3 50 

ae Ry BIN cicndcicices ceesovapshecasaceny 360 


Wagon Box Iron, 











% inch, beveled edge. by Nos Il and 12 = B75 

% ine "al 13 and 14.........3 05 

g9 inch. F “p “Vand 12-2003 05 

4 ineh : ” 13 and 14......... 325 
Sheet [ron. 

No. l0 to 4. eves: +399 

UN, SO: SERRE Rint eee nanan ay, Ff 270 

No. 18 to 21. sone 80 

BNA, MN TE nc katiattsossacsodseasnanoncuadesezchescs caduce Tae 290 

...8 00 

310 

ce 3 30 





Iron Boiler Plates, 





Tank, ¢ inch and }eavier... neieaseiis peas aS 
C No. saieiiaioh 26) 
CH we . ee geanmmamiaaaigece 285 
CH Flange, fe haan +003 BS 
ee, 89) 
ee reeaeee,  —>—_eenivemaibbecati tee ed 485 

















cs RE SRR ney a 
Dhell 
Flange... sdebocssedindaiiaiai 
Marine Flange.. 7 
Fire Box.. 35 
Above includes plates ‘90 inches wide. 
OD 60. OF Bm. WIE sc ccssecocceseresesccsseiies . 4eo. extra 
| 96 t6 100 im. WIde......00...000rerreeseesenes ea 4a 
BO OO ee OR NOTE co chasgnetnstntbsonssneal Lie. ? 
104 to 116 in. wide... iis . Special 
American Cast Tool Steel. 
ROUND, SQUARE AND OCTAGON. ota. th 
to 2in, inclusive... conshnbeaubhanonoesceapellll 


9.16 to % in sale sstenseneeen 
7- TS toe at and 2% to 3 in... sealien 








Sol 1-16 an 4%. 
































IRON TRADE REVIEW. 











TRAVELER'S RECISTER. 
Standard Time. 
Revised March 6th, 1888. 
N.Y. C. & St. L. R. R,Co,—‘ ‘The Nicke! Pilate.” 


EASTWARD. ARRIVE. DEPART 
Buffalo Passenger... . 10 4am 10 4am 
Chicago Passenger... REBT 20 PM ..--esesseeees 
res BS ae. 440pm 7 30am 
WESTWARD. ARRIVE. DEPART 
Chicago Passenger........0....:ecceceeeeesesesees 6 30am 


Fostoria Passenger... 
koeal Freight... 10pm 5 50am 
— River ‘Accommodation departs 7:40 a. 


as ey Accommodation departs 6:24 a.m. 5:5 





p. m. 
All trains daily, except Sunday. 
Cleveland & Pittsburg. 


ARRIVE. DEPART. 

New York Express............. 50pm 74am 
New York Express ............ 655pm 135pm 
Alliance & Akron Accom... 935am 32pm 
Ravenna Accommodation... 82am 500pm 
Nis OE Pe D vcecdatecsecssceonets *52am*ill0pm 
aily; all other trains daily except Sunday. 


Mt. Vernon & Pan Handle Route 


C., A. & C. Ry. Co. ARRIVE. DEPART. 
Akron, Col. 2 Cin. “Flyer” 540pm 810am 
Aiyen. Xy ‘, & Cin. Night 

EEE 70am 800 pm 
aisen, Oci'k Sonam ’e Ex.. Eon 13o-u 
Akron & Orrville Accom...... 32pm 


The 8 p. m. train runs duty , Puthnan 
palace sleeping cars attache All cther trains 
daily except Sunday. 
Erie Railway. 
Depot. South Water St. and Viaduct. 
ARRIVE. DEPART. 





N.Y. & Pitts. Express.......... 5 S8am *8 2am 
Fast N. Y. & Pitts. Express. ‘81055 am *3 00pm 
Bahening Apsvmmosation.. t6 40am 
Pittsburgh Express 

Youngstown Local +8 05 

Mahoning div. and Pitts Local m1 40am 
Mahoning Val Acoum... siculeapnass 4 30pm 


Pittsburgn Express... 

New York Express.............. 
* Daily. + Daily except Bunday. "t Daily” ex: 

sept Mnoday. 


Cleveland and Canton Raliroad. 


Arrive.—Canton. Sherrodsville and Coshocton 
9 55 a.m., 7 00 p.m 
Kent —°7 50a.m.. *716 p.m 
Bedford—*7:50 a.m., 1: 05 p.m., 7 16 p.m 
Howterss — Miles avenue—7:10 a.m.. 4: 15, 
Canton, , Sher’dsville & Cosh’t’n—7:00 a.m. and 
Kent—*8: 38 a.m. and *8:36 p 
Bedford-*8:38 a.m.. 4:45 pb. ie ti: 10 a,m., 5:45 p.m. 
awe «es and Miles Avenue—6:12 a.m., 2:00 
D.m., 
Trains sanieed with * run daily. All others 
daily except Sunday. 
~ Depot at Ontario street. oon it Huron street 
Valiey Rajlway. 


Depot foot South Water Street. 


Depart. Arrive. 
Valley Junction Mail........... *745am *630pm 
Marietta Expreés ............... tlilbam +230pm' 


-“415 pm *l0l}am 


Valley June ion sages... 
we? T00pm t8l5am 


Cleve. & Uanton Ex... 
*Daily. 
+Daily. except Sunday. 
WM. THORNBURGH, R.A. CARRAN 
nm. Manager, Gen. Pass. Ag’t. 


Cleveland, Lorain and Wheelina. 


DEPART. ARRIVE. 
TOBS...0000 essere 6 459m 6 55pm 


Wheeling E 
XDPTOSS. ...........4 00pm 9 20am 


Ubrichsville 


Cleveland & Marietta R. R. 


THROUGH LINE BETWEEN 


Marietta. Caliwell. Cambridge, Newcomers- 
town, Canal Dover, Canton, Akron, Cleve- 
land, buffalo, Toledo Pittsburgh, New 
York. Coshocton, Newark, Zanes- 
ville, Columbus, Chicago 
and St. Louis. 


In effect December 2, 1888. 
GOING SOUTH. 








GOING NORTH. 

















No.4. | No.2. | STATIONS. | No.1. | No. 3. 

950 4m! 2004m).Parkersburg...| 245 pm|11 45 pw 
1150 645 | nore Mar'etta....../10 00 am| 7 03 
1253 | a ewe E1ba....00008 8 56 5 59 
100 757 .. Macksburg...| 8 49 5 52 
107 | 804 Dexter City...| 8 42 5 45 
111 =| 809 ..South Olive...| 8 38 5 40 
1 25 8 25 ..-Caldwell...... 8 2 5 26 
1,35 8 35 -Belle Valley...| 8 10 51¢ 
1 56 8 56 .Pt. Pleasant...| 7 47 454 
20 | 908 ...-Byesville.....| 733 440 
228 «=| 927 -Cambridge... | 7 14 4 24 
257 | 950 ...Kimbolton....| 6 47 3 57 
315 10 13 N.Comerstown! 6 25 335 
d057) =| 10.55 -Canal Dover..) 545 4m/| 253 
417 1117 ar. Vall’yJ’n.lv 230 

pin aren TAS Pe Sn eae 
1 28 
12 30 

11 15am 
| 5 40 
11 15 pm} 107 45 











Train No. 8 leaves Marietta at 300 p. m. 
Whipple 400, W arner 415, Elba 435, Macksburg 
4 45, Dexter City 455, Caldwell 526, arriving 
Cambrid ge700 p.m. Train No. 5 leaves Valley 
zyyeeene. at 4£0 p. m., arriving at Canal Dover 

Jp.m 

Through coaches ontrains Nos. 2 and 3 be- 
tween Marietta, Canton, Akron, Clevland, and 
Toledo. Close connections made at Marietta 
with C., W. & B.. M., U. & N., Z. & U., and Ohio 
ver Packets; at Cambridge with the B&O. coat 
and west; at Newcomersiown with P.,C. & St. be 
east and West; at Canal Dover with C.,L. & W 
and ©. & P., north and east; at Oheted Junction 
with W.& L. E. and Valley Bz 


A.%. Wickorr, 
Ges. Manager. 


K. Ricuarps, 
Gen. Pass. Agt. 


~Uere a Mes 





THE FAVORITE 


AND 


FRI 


a RAILW 


yy Picturesque Route 


TO 


New York, Boston and the East. 
—_———_—@-————_ 

THE SHORTEST AND QUICKEST ROUTE 
TO PITTSBURGH, WASHINGTON 
AND BALTIMORE, AND 
THE SOUTHEAST. 

——=— 

Uhange of time goes into effect May 20. 1888. 


Central, or Ninetieth Meridian time, 33 min- 
ates slower than Cleveland city time. 
Until further notice trains will leave from the 


New Central Depot, South Water Street and 


Viaduct, as follows: 
Depart 

No. 62, Mahoning Valley Accommo.....+ 640 a m 
No. 72, New York Express,.............0... *830am 
No, 72, Fast Pittsburg Express... a bapeheen *§30am 
No. 64, Fast New York Express...........% 300 p m 
No. 64, Pittsburgh Expresae................-. ”*300pm 
No. 66, Youngstown Accommo.............% 5 00 pm 
No. 68, Pittsburgh Express.................. tlliCpm 


No. 68, New York Exp 


% Tess. 
No. 61, Pittsburgh Express 
No. 65, F. 
No. 65, Pittsburgh Gxvrets... 





% y. oungstown 
No. 13, Erie Express, carrying express 
matter only, from all points 
East and South-east. carries 
No passengers (except enday) 4120pm 
*Daily .t Daily, except Sunday. 
4a-This is the only route by which —— 4 
can reach C yn Elmira, Binghampton. 





York 4 = intermediate points witnout 
Sane. ° , to Boston and New England 
cities 


Baggage checked through to all points East. 
Through tickets and information regarding the 
route can be obtained at office, 141 Superior street, 
and at Central Depot, South Water street and 
Viaduct. Cleveland. Ship by Erie Express. 

E. B. THOMAS, 2d Vice President, 
leveland, O. 
L. P. FARMER, Gen’! Pass. Agent, 
New York. 
W.C. RINEARSON, Ass’tG. P.A., _ 
Cincinnati, 0 
M. L. FOUTS, City Passenger Agent. 
141 Superior Street, Weddell House, 
Cleveland, 0. 


The Picturesaue Lehigh 
Valle y Route, 


Two through trains with Pullman cars at- 
tached are now run via by this beautiful scenio 
route, between Suspension Bridge, Buffalo, New 
York and Philadelphia, leaving Suspension 
Bridge 8:35 a. m. and 3:40 p. m., Buffalo 9:15 4. 
m. and5: p.M., connecting with all trains from 
the West. 

Passengers between the East and West passing 
over the famed LEHIGH VALLEY ROAD will 
experience the pleasure of a trip through the 
most magnificent and picturesque scenery in the 
world, presenting an ever varying panorama of 
delightful surprises. 





Double track, steel rails, magnificent road bed Sharo 


and unrivaled equipment, all combine to make 
.he LEHIGH VALLEY the favorite and most 
desirable route between the East and the West. 
Anthracite Coal is used entirely, guaranteeing 
the passengers perfect freedom from the dense 
volumes of smoke that so greatly annoy passen- 
gors on lines using Bituminous Coal. 
E. B. BYINGTON, 
Gen’l Pass. Agent, SouthBethlehem, Pa. 


Pittsburgh & Lake Erie Railroad. 


On and after Jan. 2, 1888, pas.enger trains 
wiil depart from and arrive at the Pittsburgh 
and Lake Erie Depot at Pittsburgh, as follows, 
Central time: 

P.&L.E 





R.,R. Depart for— 





No. 1, Cleveland, Bradford and East,..... § 25 a.m 
No. 5, Buffalo, St. Louis, Cleveland... 745 a.m 
No. 5, Beaver Falls Accommodation....... 8 40 a.m 
, Buffalo, New York, and all New 
England points,.........ssesereee- .seeeeee0 15 a.m 
No. 9, Chicago, Cincinnati, St. Louis,... 110 p.m 
No. 11, Buffalo Express..........-eccccccccccsees 3 30 p.m 
No,"13, Beaver Falls Accommodation..... 5 20 p.m 
No. 18, Buffalo Express...............cesccessees 10 30 p.m 
Arrive from— 
No. .2 Beaver Falls Accommodation...... 5 25 a.m 
No.'4, Buffalo and Cleveland Night Exp. 655 a.m 
No. 6, Youngstown Accomm odation,...... 9 20 a.m 
No 8 Beaver Falls Accommodation.......12 40 p.m 
No. 10, Chicago, Cincinnati & St. Louis, 135 p.m 
No. 12, Buffalo Express,..............esereeree 5 45 p.m 
No. 14, Cincin.,St.{Louis and Cleveland, 805 p.m 
No.i4, Cleveland & Buffalo Express...... 10 35 p.m 
Pittsburgh & Lake Erie trains Nos. 4, 15, 8 and 


0 daily. 
By HOLBROOK, General Superintendent. 


R. W. JONES, Master of Trans ugportation. 
D. SMITH. Gan’! Pass. Ae’t. Pittahureh 





A |. BABBITT. 


The only genuine Allen’s Black Lead Com 
ound Babbit- Perfect satisfaction guara teed, 
he cheapest metal made quality considered. 

Address all orders to W.L. FAY & CO., 
Sole Mir. Elyria, 0. 





WHEELING & LAKE ERIE 


riME TABLE—IN EFFECT NOV. 25, 1888 
Central Standard Time. 

















































































Ginetnaali & Louise 


RAILROAD. 


Fi, Wayne, 





EASTWARD. | No.5. | No, 7. |No, 9.*|No,13* 
Toledo g-le| Tan) Tix) Cara ie” THE POPULAR ROUTE 
° uy 
Fremont.........| 9 06 233 6 10 ok ee were 
tO gee 9 22 249 6 25 nin “y 
dmrrnioe 38 (38 (38 /yws|NOMTHandSOUTH 
Monroevuile..iv 9 56 3 20 658 205 4M a 
Norwalk ...... «~|10 10 3 40 717 217 
Foatlingto TD oeeeee in 420 812 2 55 TH DIRECT ROUTE TO OR FROM 
Orevill eoceeeves cos 1 517 920 3 42 FURT VAYNE, 
r " ee ar}1220 pm| 5 45 9 50pm | 410 I DIANAPOLIS 
Orrville....... «lv 12 40 6 05 $35 4m| 635 TERRE HAUTE 
femme ee re te EVANSVILLE, 
Nav 8 ser 135 700 73 710 AND ST. LOUIS. 
e: Ce i : MILES SHORTER 
NewCumberl’d| 2 23 8 8 8 40 peat = tad 
iScragre-/28 /i@ [fe [tg [1S area ® 13 
Bowerston....ar 2 58PM 8 15pm | 930am | 9 30am Fort Wayne and Indianapolis 
anal | Dover. od - 53 ru. : Than any other Route. 
ew Comerst’n 
Tee 
Cambridge... 22 EE BHREE® 29 
Marietta........ar x is By 3 HOURS, Between 
No. 6. 8. . 4. |No. 2. ievi 
WESTWARD. | No. 6. | No. 8. | No. 4. |No. 2.*/ Lguisville and Fort Wayne. 
Marietta ...... lv| 6 45 am/11 50 am side 
peor eal PE DE fe Aslz for Ticket 
New Comerst’n/1013 | 315 = peed peter since 
UVanal Dover.....|10 55 4m) 3 57pm |............ —VIA— 
Bowerston........ 1045 am) 350pmM | 5 55 oe . al : 
Leesville: 1092 ""| 381 | 8 0 Ft, Warne, Cincinnati & Louisville Railroad, 
Menomena au | $e TEASE Wile VORA NS SUE 
ey Junc..... PM) 435 | 645 [occ ecccceeee ’ ° 
12 45 510 Tie. lesckesoasee 3 
o o3 — Ww a pi ky S. A, WIKEL, 
140 6 05 2 er ciate Gen’! Supt. ei Ticket Agent, 
wee 1 Gee fee Sic FORT WAYNE. IND. 
218 7 04 ME | :Fsccsssuzioce 
HS iS BS lass a 
‘407 |840 |45 | 735°" ESTs 
-| 423 9 45 1159 751 
.| 439 10 00 1215 pu} 8 06 
4 55 1017 12 30 8 23 
6.90 pwlii 18°"! P80 pul § 40 
20 Pu PM aM 0 9’ 00 ® 
No. 27|No. 25) Huron Divis’n.|No. 26|No. 28 M ULDER TEXT i B K . 
450 pm! 7 40am) Ar.. Huron . Ly} 8 65 am 5 30pm 
432 722 |Friese Landing 910 5 45 
x b seed «Milan ...... ao ela om ° 
Vv Vv Ar 
Ar 330/Ar am|-sNorwalk...../7 11 30/Ly 8 30 
3 20 pa}... ...Monréeville .)1145 am! 8 40 am BEING PART II OF 
* Dai 





ily. 

Train No. 13 leaves Toledo *7 45 p. 
Monroeville 12 15 a. m. and Norwalk 13'35 

This road is now open through from ita > 
Bowerston, connecting “ith the Pennsylvania 
System for = points East. 

HROUGH CAR SERVICE. 
Between Toledo, Cambridge and Marietta. 
and Bowerston. 

and Akron, Youngstown and 
P Pittsburgh. 
“Chicago, Akron, Youngstown and Pitts- 


urgh. 
M. D. WOODFORD, JAMES M. HALL 
Gen’l Manager Gen’! Pass. Agt. 


Scioto Valley Railway 
TIME TABLE. 
In effect May 27, 1888. 
THE SHORTLINE TO ALL POINTS 
North and Senta. East and Southeast, West 


“3 postive 


o “« 

































































Northwest. 
TRAINS GOING SOUTH. 
STATIONS. No. 2. | No. * No. 6. 
Columbuas............ Ly| 710a.m ne 5 25 p.m 
Valley Crossing... | 730 ‘ lit an 5 45 “‘ 
Lockbourne ......... eS i iiss *. coe * 
** 112 07 p.m} 610 “* 
Ti 12 26 Ty 6 30 oid 
** 11244 * | 649 % 
be 1 30 ity 7 35 ty 
es 2 05 te 8 10 iti 
‘ 2 14 ity 8 20 ct) 
‘ 2 27 ry 8 83 it 
. tae ee 
‘lian “|:sa 
0 ity 3 20 ee Q 25 it 
05 ity 835 iti 9 40 ee 
Wheelersburg...... a FY 
Havernill ............ > “| 360 ** (1066 °* 
Hanging Rock...... 1140 * | 410 “ |1015 “ 
NS A 150 ‘* | 420 ** |1025 * 
Petersburg ........... 1200 m. | 430 ‘“* |1035 ** 
pCO a Ar'1230 p.m‘ 5 00 p.m!11 05 p.m 
Trains Nos. 2 and 4 daily, except Sunday, 
Train No. 6 daily. 
Train No. 6 tases supper at Chillicotbe. 
TRAINS GUING NORTH. 
STATIONS. No.1. | No.3. ) No.5. 
Ashland 245a.m/ 905a.m| 635 p.m 
Petersburg .. 315 * | 9355 * | 606 * 
[ronton $2 °° | 946 * | 615 “ 
Hanging Roc 336 “* | 956 ** | 625 * 
Havernill...... 346 §* |1007 ** | 636 “ 
Wheelersburg 406 ** |1028 * | 655 “ 
Sciotoville..... . 43° Be? i Te 
Portsmouth........... 437 * (1006 * | 735 * 
Lucasville............ aap * He * | Far 
i MIR os ccasesene 504 °° ia * | 78 * 
PEGI, scccvcecasense bis nae * | so7 
Waverly......cocccccce 530 ** |1201 p.m! 820 “ 
aron . §40 * |1211 * | 830 ¢ 
Chillicothe ......--... 635 * 1110 * | 906 “* 
Kingston............+. 72" |i * ion 
Circleville......... 7 “* |; * (94 * 
7 See 7 * 1155 * |1008 * 
Lockbourne ......... 55 * | 215 * 110393 °° 
Valley Crossing... | 896 * | 239 ** /1031 * 
Colurabus............ Ar| 820 a.m! 3 00 p.m(10 50 p.m 
Train No. 1 daily 


Trains Nos. 3 me 5 daily, except Sunday. 


COUPON TICKETS, by the best routes and 
toa al princiye! points in the United States and 
Can can be found at the tion, Chltoothe 
Columbus, Circieville, mingston, 
Weverty. Portsmouth, Ironten, A 
an 

For further information relefave to rates, con- 
nectiops and through time, cal oll roar “Tieke., 
Agent oF 8 or oddress 

tes 


Gen’! (Gen. E Ticket et Ag’t, Columbus, Ohio 





alitgothe 


AMERICAN FOUNDRY PRACTICE. 


Presenting best methods and original rules for 
btaining good, sound. clean castings, and 
giving detailed description for mak- 
ing moulds requiring skill and 
experience. 

Aliso containing a practical treatise upon the 
construction of cranes and cupolas, and ‘te 
melting of iron and scrap steel in 

iron foundries. By 


THOMAS D. WEST, 


Practical iron moulder and foundry creman 
poomsber of the upiotenn, Soggy ot Mechan F 
ca ngineers and o e Civil X¥ 
Club Of Cleveland, Ohio. a 


12mo. Oloth, $2,50 


~ 


Fully illustrated and with complete index 
Wil te mailed, prepaid, on receipt 
of f the price. 


On receipt of $3.00 we will send the’ above 
book and the [ron Trape Review for one year 


Address 
CLEVELAND PRINTING AND PUB. CO 


CLEVELAND, OHIO. 
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t26in.. . 11% 
4, tO 9-32 and 646 tO 7 iM... ....ccrreccersereersereereeene 12 
BB 19 coccccsssscouercseccosbessegeascondcecccereneseresceescseses 14 
Flats, 
¥ cts.tb 
2 to 9-16 wide by 2 to % thick..............sssssssonseeees 0 
tessemer and O, H. Steel, 
ts. th. 
Machinery ........scccccceee iteetatransia base price . 0234 
i ER, REE SE eee 
Spring ... 034% 
REE. SOD Sceccdusscbetebscsosesesensseeses 0234 
SS ES Ie 03 
Cutter Shoes, tapered and burr. 03 
For extra sizes, see classification below. 
Machinery Steel. 
ROUNDS AND SQUARES. 
ots. per th e 

















hens 

0.3 

cnc kl 

0.2 

0.3 

0.4 

5-16 to it’s ¢ i EERIE SPEIER: 95 
and 9-32 “ 0.7 


achine entting, rpecified lengths, ab’e 24in..0.2 
Machine cutting, specified lengths, 12to 24in...0.4 

Machine cutting to specified lengths less than 
12 inches, according to contract, but not less than 
0.6 cents on each size extra. Sawing, one-half 
of the above extra for cutting. 


FLATS. cts. per fb ex. 
1% to $) in., by 5-16 to 1 in. thick........ ES SSH base 
1% to 6in., by 4 and 9-32 in. thiok.............s000 0.2 
1% to 6 in., by 3-16 and 7-32 in. — seit 
1% to 6 in., by % and 5 a thick... aaa 





to 17-19 in., by 4% tol thick 
to 17-]6in., by £16 aad 732 in. thick 
to 17-16 in., by % and 5-32 Je; thick 
to 11-16 in., ‘by \% to 4 in. thick.. 
to ii- 14 in:, by 3-16 and 7- 32 in. thick 







Lieb b> aba: 
Sind b0 Dim inie tole Wi 


in. ‘ 

3-16 to 14% in., . 1.16 " nikon 
1% to 3 in., by 1-16 and 3-32 in. thick............... 1, 
These extras apply on Tire, Toe-Calk, Shoe 
and Flat Machinery Steel, also on Cutter Shoes. 
SFRING STEEL FLATS. cts. ex, 


1% to 4 in. by No. 4 gauge to %in. inclusive, base 


land 1%in. by No. 1 gauge to 4 gauge 
1 to3 in. by No. 5 gauge to 7 gauge ¥: 
% to 3 in. by No. 8 gauge to 10 gauge ps 


EE to 3 in. by No. 11 gauge to 16 gauge 

4 = 3i in, by No. 17 gauge to 20 gauge - 
£6 in. by No. 10 gauge tol6§ gauge ‘“‘ 
55 In by No.17 gauge to 20 gauge ‘“ 
62 in’ by No. 21 gaugeto 2igauge ‘“‘ 

Hearth cut to length, 24 


Fin bninbelelsta ol 
oo 


yt teh and Open 














nch and over 1-10 cent per lb. extra, and under, 
y special contract. 

ROUND SPRING STEEL. cts. ex 
5% to 144 inches base 
4@ to 9-16 inches... 0.2 
REDD Pett TUN ncesssunacecisbancvestovtnouen  eacesepnnyissuied 0.5 
EI A REI EIS: 1.0 
BG TIMONIUM, << scsessenkssanchesusennsoaessebeicasesesnscens enstiness 145 








ns on a * 7 “Best”... 





‘Choice’ .. 
Burden Boiler Rivets. 
44, %, 11-16 and % inches diameter... eseancade aa 
Bridge %, %, 11-16and %inch diam .......400 


Rolisand Oastings. 


Furnace floor and straightening plates... 
Housings and castings not otherwise specified 


NS 
° 





1 
Guide plates 2 
Spindles and Coupling bOX6S.............seseees 1% 
Sand rolls and pinions, large Size...........00..004. 2 
Sand rolls and pinions, small Size.............0006254 
OE Be Ra eae 3 
Rolling mill soalinen under 50DD...... .........00c00 2 
Spur and bevel wheels, large...........-cececersseeseee 3 
Spur and bevel wheels, small 
NID ON ON I os os anes oneneoenaneban 
Pulleys over 30 inches 
Engine castings, light ...... 
Engine castings, heavy 


SCRAP IRON 





@a28088a868a 











ea6oe 





AND OLD METAL 





















































Net Ton. 
No.1 R. R. wrought scrap ...-.......c000 a coer #23 00 
No. 1 wrought scrap..... 20-00 
No. 1 Machine cast SSrap...........0.seseeeeeereerees 15 00 
Stove cate (free from burnt iron)................ 1050 
Cie WEE. ccackccancenishcecapstareeoens 11 00 
Pipes and RG CN cesssevecesesoosntusese 13 00 
TRI SEO cscesancssceeine excess a 12 50 
Hoop and band iron................seccccseee eoaseeeaana 10 00 
Tron axles ...... 28 00 
Light sheet iron .. . 100¢ 
Axle turnings ...... . 1600 
Wrought turning (free from on. -- 1500 
Wrought iron, oily drillings... 1400 
Cast borings... 11 00 
Malleable iron... pecneeseonesceecscsoccesceseseees 10 50 
Unout wrought iron boilers.............scccesseres ~ 1000 
Steel boiler plates .......ccccrsesessereereeeesesrees 14 50 
Old iron T rails...........cccssesseeses gross tons $27 00 
CN SE DEI Gai ciscccs voces esncceseeninnsecesaseosbuasane 23 00 
COB WERE ccccococseseccccsoccses toncccconnccconses eseseete 20 00 
Old copper perth 7 
No.1. H. red Brass Hs) 
Heavy yellow Drags .....c.c0.csccccosecsceres 6 
Light yellow Brass 6 
perap Zino , 3 
Tea Lead 8 
Heavy Lead .....ccc-.cccerseescccsseseeses snsees 3% 
WROUCHT IRON PIPE. 
DISCOUNTS. : 
Discourt 
Per Ct. 
Wyegeht | iron pipe: Butt black.......... X str 








8 
-.-2%e | Cor 


Malleabie UNIONS........000 banebeieaiseseneinoneeakea 
flange unions 
Long screws 
GOS BIDS BOONE 00sec 005600 5sc0ss cocevescscnsvoeccosvescees 
Cast iron Ronmen, manifolds and expansion 
pipe hangers 65 
Hook. ring and expansion plates, “coil 
Iron bod Globe, angle, check, cross, 
pw g Leatoviiy. throttle, back pressure 
oot valves 

















img body: Expansion joints and iron cocks, 
GE SOT svccnsnakouneiegsbocsapsaseseveni rege obbeeraeel 
Iron body: Iron cocks with brass plugs...... 60410 
Straight way valves 
Brass: Globe, angle, check, cross safety, 
nd radiator valveS........+.c+esesesecsesssesees 60, 
Throttle and biftterfly va'ves 50& 
Brass: Fin. globe valves, with finished 
brass wheels....... 
Brass: Steam, service. meter and union 
WU GIB ai sa citissveendccnesnstectes osnchaccaien 5744410 
Brass: Expansion joints and steam bibbs.. “ae 
Mississippi gauge | cocks 


























ingham 3 
Gas proving PUMPS...............0000+0 
Oil cups, tubricators and air cock: 60410 
Cocks for steam gauges................ 60410 
Cylinder cocks 50£10 
oS EER: 55410 


Water gauges, steam whistles and whistle 

0 ER TEENIE A SOE AT NEE, 6010 
GAe REGED BEBIB. 000 0..0revcessrorsooresssceseedocess 55 
McNamara bydrants and street washers.. -Spec’l 
eS RE TS Oa 
Galvanized wrought iron range boilers, to 

52 gallens. . 
Galvanized wrought iron range boilers, 





Perrrrrrretri rete 














A ERE EES 50 
SIE Ie MIN, cccsacsinaisdiouchveateugionsbeaeose 40 
ee RRR Saar 25 
NARMIIEN oie <ccusahiakssaoktiguiacns Scsaatesapeasane xox Spec’l 
Cast, iron soil pipe, to 6 in. inclusive.......... 60 

fittings, to 6 in. inclu- e 
ee ATE 3h MERE ia 
Cast i iron Oe ee ee 70 
SLOP SINKS........cerccossrcrserseserceeseseee 60 
Drive-well points.............00.. pr ciseacse cunpivcsees 50 


Ground key work: 
Rough and fin. plain, tray and bath bibbs 
** stops, shower stops, hy- > 55410 
drant and ball cocks 
Compression: 
Rough and fin. plain, tray and bath bibbs.. 50410 
stups; urinal, hopper, hy- 


ones eeeeee -o-eeeeeeeeeees 








drant and ball COckS..... 0.... .csccccccsrssssseves 5010 
Basin cocks, from No.1 to 13 inclusive...... 50410 
above No, 13, and double 
basin... : 40£10 
cmeneias and Sink COCKS...........cceeseseeeeee 40&10 
I 2 ksn i cocupiededsekecscosssesentncsiecseaes 50210 
pampectng SE wi siccnninseidiansisnesccvads 50410 
Double bath cocks and chain stays. Ser SUS 50410 
Hose goods, plain and water back coup- 
TD <<a SomelE nc mngeeusave saabennmabonneenaivellicon &10 
Boiler couplings, ground face, fz 
set eoceedlatecrasees ,. -net, $1.25 10 
Boiler couplings plain face, per 
set net, $1.20 10 





Basin plugs and grates; bath, sink and 





wash tray plugs...... 60&10 
Soldering nipples and unionB................s0008 65410 
III, 2 0c ulinthontan son schacansisaaibecbeneeiinind 60410 
End ferrules; street washer screws, omen 

SS i aE et 
Hydrant and basin clamps, i 


sockets 












Wrenghes: ae i ea as 


Vises: Plain pipe... 
‘© Smith comb 





«e 
“ 


Barn 

Malleable oilers | — lamps... 
SET GROEN ccacctestascocsedsosoreecnreneasice paces 60 
Armstrong's adjustable stocks and dies...... 25&10 
Waste, at manufacturer’s prices. 
Gas fitters’ coment 
Hair felt........ccccrce sees 
Riley Bros. cement.......... 
Otley Bros. steam pecking 
Mineral wool............ 
Lubricating compou nd.. 
Malleaple iron fittings, black and galy...... 25 
Wrought iron couplings and nipples, black 

and galv......... 


Standard Wrought iron, Steam, Gas and 
Water Pipe, 









Seeeeeereesssecceeees 





sence 





| 








©. E | : ts SE 
he es) 2 4 3 £ 
Sao eu on! 8 e@ si el can 
eae|823\8n5 § | g23|\o3a] $53 
Se 8| Aum & ba] 8 | So |4£s/ ams 
wea) 8) 8S) & |B] esl 
In. In, | Lbs. 
004 | 095 .068 | 024) 27 0 05 
004 | 005 088 | 042) 18 0 05 
004 | 005% .091 | 056) 18 005 
005 | 007 109 | 084); 14 005 
4 | 007 | 009 118} 113; la 0 05 
1 00944; 012%; .134| 167] 11%) 006 
1 012%} 017 140 | 224] Jl) 007 
1 022 | 025 145 | 268) 11 0 08 
2 028 | 032 1544) 361) 010 
244 | 044 | 049 -204 | 574 8 015 
3 058 | 064 -217 | 754 8 020 
34% |} 070 | 086 -226 | 900 8 0% 
7 085 | 100 -237 | 10 66 8 0 35 
44/100 | 12 -246 | 1249 8 045 
5 120 | 150 -259 | 1450 8 0% 
6 165 | 200 -280 | 18 76 8 070 
7 200 -301 | 23 27 8 0 85 
8 275 -322 | 2818 8 100 
9 370 344 | 3370 8 120 
10 475 -366 | 4006 8 125 
ll 575 375 | 45 02 8 150 
12 6 50 375 | 4900 8 2 50 
13 775 -375 | 5400 8 
14 9 00 -375 | 58 00 8 
15 11000 .375 | 62 00 8 


























Lap-welded boiler tubes 
drive pipe 
" casing ....... 
Tred WAR, cans cecusinesdensocsevsesenonseencecnenes 
SINE ONE ssi nisicks ssceaceuebaccsbonsbbaneseses 
Galvanized spiral DIPC......cccersoreerersesoreeoors 50 
fittings.. a eaeanidadivent 30 
Patent adiustable ells...........s0+ as cptebsonduieed 40 
Globe rontenasee Lt RR SE. RE Sa 60 
Tin tubing...... 50 
SII TREY a a ica mcapshannee 30 
Z@xpanding conductor pipe and fittings... 40 
Cast iron piece stings send wrouges iron 
pipe, black and galv... ouae acme Oe 
Bushings and plugs.. i 1) 





~ Extra Strong, double above list. 


Double Extra Strong. double list of Extra 
Strong. 






































































































































|sq | BS S|= 
I | oom = ios] 
ja | 8; xy ssss 3 $|8 
lei} [Flags] ia] [Fle 
j2|ES =|* 
ai 
| | @R z 
o|Bn =| 
wo | 8% + | Ssss s $\$ 
Tes con Ri =o a} < — 
| |S N 
~ [35 3|® 
o |EF 3|= 
ic|B8 | |sses| 8] Fle 
| “|aese! is] |e 
S| se 2 
| lz 
cee), 
BN ie 
‘|Bls : |esss| |8 Sel ¢ 
De © | mone x” ~+/S g 
Blas | SS —"| 1. wee 
a)-— . a| | $\s 8 
ele) gi-__4H2 (5 |2 
og he ?| ware S 
Ne ee roe ie a n «lg & 
B |= 188 & fijm| |S ¥/2\8 
he Ne :| |e 
ffs g| |B eel 
ry a| ia S|s\3 
21S | xa} & od 2 
fa >) >) =] |s\ 
A S| a | > >| |e |i ~ 
iN t) ar De hw cea 
i) | io 4 ols g 
|. |na| 4 a) |S \cl8ls 
Oo pak Becca : a ¥\z\3 
< 1S |g : 3 e = 
- : . a] 
“= S|s| 3 
| aS 2: y 2 
S| = | bbe 
: n = 
pl tei : i e-| 
P) it ; ‘1 
$| ig 7 4| 4 
5| :8 Pi a] 3's 
&| i& fi a1 8 
om en He o| i. 
ei t= 2 3 Zilia 
3 7E ::8 - tl = 
s| iA & 5 S| 1% 
E| is Aig eo} a 
| is igg? Ss] 6 
wl | sem iS 20 a] Jig 
e| 3 gue 2 alls 
3 wa E580 o|=/| ° 
3\.5 gress si. 
&| 8 ane” 5/8 
-| oo a te -| o| 
| |Slee 3 S\t 
| @ ' OO. — Dm mB. 
0! 





“There is but one means of obtaining 
business, publicity—one means of obtain- 
ing publicity, advertising.” 


—Lorp Macavunay. 
To be ready April ist, 1889, 
SEEGER & GUERNSEY’S 


—NEwWw— 
BUSINESS CYCLOPADIA 


OF THE 


Manufactures Products 


OF THE 


UNITED STATES, 


For Domestic and Foreign Trade. 


Our National Staples and Specia ties. 


Showing where ANY ARTICLE OF AMERI- 
CAN MANUFACTURE can be pur- 
chased i DIREC CT. 


A COMPLETE REFERENCE BOOK 


for Manufacturers, Wholesalers, Jobbers, Re- 
tailere, Commiss:on, Export and 
Import Merchants, &c. 


PRICE, $5.00. 


A Complete Cyclopedia for Buyers and Sell 
in all Trades. Bound S Cloth. ~ 


In Leather, $7.00. 
Published by 


THE SEEGER & GUERNSEY CUO., 
7 Bowling Green, New York, U.S. A. 


. Tease Lists furnished. Correspondence go0- 
ici 


poe oe wanted everywhere. 








een“? Tron Clad Paint Co.nsuatine, 
65 


Girard agricultural. Factory 76 & 77 Central Way. Sec & Treas. No. 3 Case Buliding, And get the nuine 
= nadine dard...... 60 & 5 CLEVE ND OHIO oe and save liability ot 
ia helles sienbcca LA suit for us 
° Armstrong. :....00... 4 sf made in violation oft the 
rs poms & Micssavicl cos tacesiieck tents issued tO Wm. 
Rene ok SE ERR reen and now 
” Bauer’s........ siaisianladantseeesecbauosocs this Company. ome 

Pip? tongs: Brown’s adjustable................. 
ee RON CLAD PAINT 
Bobbins’ chain 
ae is the most dur- 


able, most fire- 
proof and Cheap- 
est Paint made. 


FURNISHED both D 
and Ground in Oii. = 


b 
rerRs Py, Nearly 83 





Stoves, Hollow Ware 


26 to 36 SUPERIOR STREET, 
On the Viaduct, 


hicago, Ill. 
BRANCH HOUSES: | Tadjanapols Ind. 
2-1m St. Louis, Mo. 


Cleveland Co-Operative Stove Company. 


——MANUFACTURERS 0F—— 


and Plumbers’ Sinks 


PRINCIPAL HOUSE : 


CLEVELAND, oO. 


es M » a 
REPOSITORIES :{ Mfnneapats Minn. 
ansas City., Mo. 





} Qo 
> 
ye 
23 
a > 
ae: 
o < 

Q 
4 Y 

or Shingle, Fire-Proof 


fron Ore Paint 











GARRY IRON ‘ROOFING COMPANY, 
The Largest Manufacturers of Iron Roofing in the World, 


MANUFACTURERS OF ALL KINDS OF 
| tron Roofing, Crimped and Corrugated Siding, tron Tile 


Iron Frames for Roofs and Buildings. 
No. 152 MERWIN ST., CLEVELAND, OHIO, 
&@ Send for circulars and price ist No. A 


Doors and Shutters, 
and Cement. 
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IRON TRADE REVIEW. 








WORSWICK 


M’f’'s Co., 
CLEVELAND, - 0. 


Manu‘acturers cf 


PRINDLE’S 


Patent Metaliie 


WIRE PACKED 
UNIONS. 
Malleable and Gray Iron Fittings, “Wout Iron Pipe, 
BRASS AND IRON BODY SOODS, 


Paten’ ed, 











Gas and Steam Fitters’ Tools and Supplies. 
Sa Send for Price List. 


Unexcelled for Hot Water or 
Steam. 


The only perfect packing for 
Natural Gas. 


Especially adapted for Car B 
Heating. 


Permanently durable for all 
Fluids and Liquids. 








CLSVELASD WHEEL & FOUNDRY WORKS. 
: nes MAHER & BRAYTON, Proprietors, 


Manufacturers of 


' Car, Engine, Truck and 
Tender Wheels. 
AILROAD, ROLLING MILL 
and Machinery Castings. 


and Street Railroad Wheels 
: and Turnouts. 


Chilled-Paced Railroad Frogs. 


Oftice: 20 Carter Street, 
Works: Cor. Carter and Collins Streets. 
= Cleveland Ohie. 32 


INSURANCE POLICY RECISTER. : 


Is needed by every Manufacturer. 










ONLY ONE DOLLAR. POSTACE PAID. 


We will send the above Register as a premium, to all new subscribers, who send in 
their names for the IRon TRADE REvIeEw, for one year. Price, $3.00. 


THE CLEVELAND PRINTING & PUBLISHING CO., 


PUBLISHERS, 
CLEVELAND. ©.- 





A. M. AtLyn, Sec. 
—THE— 


N. D. Fisner, Prest. & Gen. Mer. E. L. Fisner. Vice Prest. Treas. 





‘Lumber Dealers, 


47 CENTRAL WAY, 


Cleveland, O. 


Fine Haldacod Finishing Lumber a Specialty. 


PLAIN OAK, QUARTERED OAK. ASH, CORRES T. WALNUT, YELLOW Por rAR, HICKORY 
RED BIRCH, ROCK MAPLE, BIRD’S ‘EYE MAPLE, WHITE MAPLE, 
BEECH, ELM, SOUTHERN PINE 


Bridge and Oar Timber Cut to Order. 42 


pam yi-er MANUFACTURING CO., 
M<MYLER'S_—» 180 Golumbus St., Cleveland, 0. 
SOLE ot Re (ph OF THE 


MeMYZLER PATENT 
Revolving Steam Derrick, 


AND ss 


SEATON RIVET 2 BOLT HEADER. 


Sure MNFRS Also General Hoisting and Cabsivice Machinerv, Coa! and 


r) 0 COLUMBUS, ST. 
otIVECAND 0. Ore Buckets and Dump Cars. 










8lly 







F. E. Drury, Pres’t. H. P. Crowell, Sec’y 


‘Cleveland Foundry Oo, 


CLEVELAND, 


Manufacturers of 


‘Tight Gray [rea hl, 


Japaning, Electro-Plating in 
ickel, Bronze and Copper. 


— Hardware Specialties made on Contract. 


We solicit corespondence and samples for 
estimate. 
OFFICE AND WORKS ON 


Piatt St. and C. & P.R.R 
#@Take Woodland cars to Carr St. 42ly 








THE CLINE ENGINES. 
Upright Engines and Boilers 


2, 4,6,8 and 10 Horse Power, just the thing for Spice Mills, 
a ad Gins, Laundries, Elevators, Creameries, Hoisting and 
Drilling, Electric L'ghtivg, Printing Offices ,small wood and Iron 
Working Establishuents. On farms for Sawing, Pump eg, 
Threshing, Feed Cutting, Farming, Grain, etc. Butchers’ and 
Sausage Machinery. 


STEAM YACHTS, LAUNCHES, Etc., 


Manrfacture Power Pottery Wheels, Power Lift and Force 
Pamps, Smal! Speed Lathes, Heavy Jack Screws, Say 
Mandrils, Iron Shipers, Hoisting Machinery, &c. 

8%-Please write for New Catalo; ue. 


ELMER E. CLINE, 


Box 1116, 50 and 52 Ely St.,' - - ALLIANCE, 0 





THE CEO. F. EBERHARD CO., 
Dy, Harness and Carriage Hardware Manufacturers, 


Malleable Iron, Composition, Wrought in: Stee! Forged Goods made 
to order. Finished in Japanned, } . Plate, Imitation Rubber: 
Nickel, Silver and Gold Plated oy Genuine Rubber Covered. 


- DESIGNING MODELS AND PATTERNS TO ORDER. -¢w 
Office and Works, pe A Exchange and Carroll Sts., = AKRON, O. 


FREY Set BRICK gl 1a MACHINE 


(7m With Automatic 















Engines 








TILE : and fall 
from!to20inches \3stylesCLAV CRUSHERS — aw Factory 
Machines with or without Crushers. 6 different Br ickmachines.= s 

Auparss FREY, SHECKLER & HOOVER, Bucyrus, On10. —& OUTFITS 





THE TNA MACHINE COMPANY 


SOLE MANUFACTURERS OF THE 


Aetna Medium and High Speed Engines. 
300 to 1000 Horse Power. Latest Design. 


For Rolling Mi'ls, Furnaces, Pipe 
Works, Grist and Saw Mills, Ete. Also 
Manufacturers of 


Upright Engines from 10 to 160 H. P. 


Rolling Mill and Special Machinery, 
Light and Heavy Castings, and 
M. V. SMITH’S 
Cas Producer and Furnace. 
ENGINES ALWAYS IN STOCK. 


Warren, - Ohio. 





CINCINNATY, O. 
Manufacturers of the 


“Hero” Vertical salen cs 







ah 






“ STANDARD” 


dend tor descripi’ ve circulars, 

















THE LAIDLAW & DUNN 60,, 


Purchasers 


McGOWAN 
PUMP (9 


—- mamas Est’d 1862, 


REMOVABLE WATER CYLINDE 8 






a Sl rtC<“<“‘i‘i~iaSCCU 


~~ -- - .sié@®™™e—CéiCé*‘scl OW CA ae 








hs 


lasers 
f — 

\WAN 
P (9 


1862. 
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The Armstrong Purifier, 


WITH 


Exhaust Heater Combined, 


Purifies! the teed water by 
means of'the live steam, and 
heats the water up to the boiling 
point by means ot exhaust 
steam, 

A full description of this heater, together 


with a valuable treatise on steam boil le 
to any address, free of charge ~ Aaarone wing 


W. C. ARMSTRONG & CO., 


13ly . SPRINGFIELD, 0 





04-ly 





canauaey Metal Works. 


FRED KRANZ, Proprietor. 
Manufacturer of 


IRON LIME KILNS, 


Cc , Sheet Steel and Sheet Iron Work for 
be cating Brewers istill 


and D ers. 


PLUMBING, GAS:AND STEAM FITTING. 
STEAMBOAT WORK A SPECIALTY. 


OFFICE: 731 Water St.. 
SANDUSKY, Ohio, 





NEW AND IMPROVED 


{7-Inch Engine Lathes. 


Any length of bed. Workmanship stric:ly 
first-class, 


THE MULLER MACHINE TOOL CO. 


Sth and Evans Sts., [44] CINCINNATI 0. 


ver 25,0C0 OTTO 


IN USE. 







a% 
y 


Horizontal OTTO 








CAS ENGINE WORKS 


Schleicher, Schumm & Co., { Philadetphia. 


Fa OTTO Gas Engines 


Twin Cylinder “OTTO Gas Engines. 


‘O Gas E ~. Pe 
on ee nS eabined OTTO Gas Engine Dynamos, 
Srzzs: 1, 2, 4, 1 10. ° 25 and 50 horse-power. ‘ 








ro te well ot Lathes, Drill 
& Machinists’ Tools 
and Supplies mailed on ap- 
plication. Lathes on Trial. 
164 W. Second 8t., 


= 44-ly CINCINNATI, O. 





LATEST IMPROVED 


Western Washer 


This Machine is now in 


S}4OW 83] UO Aj}9/43 PIOS 


Five Thousand Dealers, 


nd in use in more than 75.000 Households. 

e guarantee satisfaction with each machine. 
** It meets wrth — and satisfactory sale 
everywhere.” ood margin in it for deales. 
Write for ccialouun and terms to 


The Horton Mfa.Co., - Ft. Wayne, Ind. 





SHEPARD'S NEw $60 
Screw Corrine 
FOOT LATHE, 
Foot and Power Lathes, 
Drill Presses, Scroll- 
Saw Attachments,Man- 
drels, Chucks, Twist 
Drills, Dogs, Calipers, 
etc. Lathes on trial. 

- oe Onn sy * payment. 

Send for PPh of Outfits for Amateurs or 
Artisans. Address HH. L. SHEPARD. Agt., 

124 Kast Second St., Cincinnati, 0. 


E. E. GARVIN & COQ., 
139-143 Centre Street, N. Y. 


Manufacturers of 


MACHINISTS’ TOOLS. 


ap Lathe, $1.25. 













Oris. 


Planers, Lathes, 
Cutters, Milling 
weirs. Machines, 








itesiine: With or without Screw Feed. 


W. BINCHAM & CoO., 


146, 148 & 150 Water St., 
CLEVELAND, © 


Hardware, lron, Nails and Metals 


OF EVERY DESCRIPTION. 


RAILWAY, MACHINISTS’ AND MINERS’ SUPPLIES. 


Wm. Jessop & Sons and Peter Stubs’ Celebrated Cast Steel. 


Malleable and Cast Cas and Water Fittings. 


Nathan & Dreyfus’ Self-Acting Oilers and Lubricators, Injectors and Ejectors; Penn, 
sylyania Tube Works Pipe and Boiler Flues; Peet’s Open Way Valves 
Boston Belting Co.’s Rubber Belting, Packing and Hose 
Alexander Bros.’ Leather Belts. 


STUBS, CROBET & ROTHERY FILES, 





ETC., ETC. 





G@. W. STOCKLY. President. J.J. TRACY, Vice-President. 
J.POTTER, Treasurer. N.S. POSSONS, Supt. 
8. M. HAMILL, Jr., Asst. Secretary. 


W. F. SWIFT, Secretary, 





—_— Tae —— 


BRUSH ELECTRIC CO, 


SOLE MANUFACTURERS UNDER ALL THE 
Patents of Charles F. Brush, for Electric Lighting, Storage 
Batteries, Carbons, Electro-Plating Machines, 
Electro Motors, Etc. 


THE BRUSH LIGHT STILL LEADS THE FIELD. 


No other System in the World equals ours in Simplicity, Durability, 
Earning Capacity, Reliability. The Best is always the Cheap- 
est. 45,000 Brush Arc Lamps now in use. Self- 
Regulating Incandescence Apparatus. 


GET OUK AGENT TO MAKE PLANS FOR YOU BEFORE BUYING ELSEWHERE. 
THE BRUSH ELECTRIC Co. 


CLEVELAND, OHIO, U.S.A. 
AGENCIES EVERYWHERE. 93 


The ECLIPSE 


t COPYING APPARATUS 








One thousand gopiee Ld 


= writing so exceedingly faith- 
= ful that in most cases 
* Kolipse” circulars have | 
been taken for ordinary | 
written letters. Specimens 
and circulars on application. 
FELIX F. DAUS & CO. 


698 Broadway, N. Y. 


med) ee 4 15,000 Lbs. WEIGHT, 
and of unequalled strength. ~— r and any 
iron ‘or service w 


fo in ti f 
ever. 10,000 Gran Shih and 0 eat heels of 
ton Heads, et. br Loo tives. lactate i 


_ CHESTER STEEL UASTING CO., 














sion *Pa. } 407 Library St. Philadelphia.Pa 


W. J. POSSONS, Asst. Supt. | J 





AUTOMATIC 


Vertical Engines, 
Especially designed for 
Small Electric Light Plants. 
Perfect Regulation. 


5 to 20 Horse Power. 
Send for Specifica.ions and Prices. 


LLOYD & STERRETT, 
Erie, Pa., U. S. A- 
Mention this paper. sly 


PENCER CrAUK 
TEEL | ENS 








EW OTTO RUBBER TIRE ~ 


BICYCLES. 


BO nore. BICYCLE x af 





& CO , Dayto 
s inch, Sie prioe 98 990.00, our price 10 . 
48 o se “ by oe “ cr) 
46 of Ti 2d 45.00, “oe oe 30. 00, 
44 . “ ee 40. Ov, és “ 


27.00 
Order quick. Also 250 second-hand Wheels. 
Repeteing snd and Nickeling. Bicycles and Guns 
taken in trad 


WEBER & LIND SIGN WORKS. 


Artistic Signs. 


Cor. Ontario & Huron Strs., 
CLEVELAND, oO. 


Show Cards; Silk 
Scrctrgy: Wiper Besine Gated Wook 
Metal, Glass and Cloth 


Champion Rubber Bucket 


CHAIN PUMP. 


Manufsotured §.E.Crawiord 








& 
Pumps; also Steel 
Chain—best quality  Bpedialin- 





oeeee See oaee 
| JoHN ADT & SON, 


NEW HAVEN, CONN., 
BUILDERS OF 
Machinery for 


Straightening & Cutting Wire, 


———ALSO FOR 


General Hardware Man. « cturing, 


Patents. 
H.T. FISH R. 
OLICITOR AND n Ofer, Hit yee 

Late Examiner U. 8. Patent Ofes,, Mish 


szperinge in ximining Corpa Prone mide oF eis 


34 Blackstone Building, CLEVE 
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THE AMERICAN 
Manufacturing, Mining & Milling Co., 


MANUFACTURERS OF ALL KINDS OF GOLD AND SILVER 


Mining Machinery 


CLlLEVELAIND, OFLIC. 


SPECIALTIES.—The Linn Double-Jaw Rock Breaker and Ore 
Crusher ; The Standard Pulverizer (for wet pulverizing); The Crescent Pul- 
verizer (for either wet or dry pulverizing) Howland’s Rapid Amalgamator ; 
Secor’s Improved Amalgamating Pan (for treatment of refractory ores); 





Howland’s Improved Disintegrating and Concentrating Riffles. 
Agents Wanted. Correspondence Solicited. Catalogues Sent on Application. 
J. Surrn. H. E. Tracuovr. F. W. Smita. 


SMITH & TEACHOUT, 
mevutscteror ot BOILERS, TANKS and STILLS ot «1 neecettion 


REPAIRING PROMPTLY EXECUTED. PLATE AND SHEET TRON WOR ALSO 
¥LUES TAKEN OUT, PIECED AND RESET. NEW ILUES ON HAND. 


644 and 646 Broadway. Telephone 1121. {91-ly] CLEVELAND, O. 


—NATIONAL— 


SAFE & LOCK GO., 


I BRAINARD BLOCK, 
North Side Public Square, - Telephone 399. 
CLEVELAND, O 
——MANUFACTURERS OF—— 


Fire & Burglar Proof Safes, 


BANK VAULTS, pare. DEPOSIT 
BOXES, TIME COMBI- 
NATION LOCKS. 


WORKS, 
C. & P. R.R., bet. Garden & Quincy Sts. 


NIT. VERNON IRON WORKS, 
_ Oldest and Largest Works in the Country. 


Cc. & C. Cooper & Co., Prop’s, 
Manufacture 


Corliss Automatic Cut-off Engines, 


50 to 450 Horse Power. 
Slide Valve Stationary. Engines 
All Sizes, Extra Heavy, with Girder, 
Box Frame. 


PORTABLE ENGINES, Center’ and 
Side Crank, 6 to 40 H. P 

A zRacrior ENGINES, 8 to 18 H. P. 

53 SAW MILLS, Extra Hea Standars 

5 and any with Self-rece ve Blocks 

and Late Improvements. 

ubujar, Locomotive and Flue Bollers. 
Address C. & G. COOPER & CO., Mt. Vernon, 0 

Pratt. Agent. 89% St. Clair St. Cleveland. 0. 















Send for rious and Deseriptive Circulate: 115) 





The STANDARD TOOL Go., 


CLEVELAND, OHIO, 
Manufacturers of 

INCREASE TWIST DRILLS, &c., 

TAPER SHANK DRILLS , 

Straight Shank Drilis, 

Machine Bit Drilis, 
Screw Driver Bits, 

Bit Stock, 















Sockets, 
Hand and 
Shell Ream ers, 
Standard Cauges, 
Milling Cutters and Special 
Tools, Morse Taper Reamers. ; 
—— Standard Patent —— 


Twist Drill Grinding Machine. 
New York Office, 33 Chambers Street. 








William Tod «& Co., Youngstown, 0., 
THE PORTER-HAMILTON ENGINE, 
The Hamilton Blast Furnace Engine, 





Hydraulic Cranes and Accumulators. 
s@ Heavy special machinery generally. Send for illustrated catalogue. 


Cleveland Foundry. 
Castine s 


¥or Machinery and Rolling Miller 


Car Wheels 


all sizes and kinds, with and without Axles. 
Chilled Faced R.R. Frogs 
STREET RAILROAD TURNOD’. 


Nos 9,11 #13 
Winter Streat, + Bowler & Co. 











The Lane & Bodley Co. 


Manufacturers of 


3 AUTOMATIC CUT-OFF ENGINES. 


»~ from heavy patterns and of unex- 







celled workmanship. 
STEE: BOILERS, 
Feed Water Heaters, 
SHAFTING, PULLEYS, GEARING 


<< TH® LANF BODLEY CO, 
Bane Nos. 1 to 25 John Street. 
CINCINNATI, 0, 





The HOPPES Feed-Water PURIFIER. 


Sold on Trial. Clean Boilers Cuaranteed. 
SEND FOR = 
DESCRIPTIVE (ie 


CIRCULAR 





Hard Sheet Steel Troughs easily cleaned. 
HOPPES MANUFACTURING CO.. - - Spvrinefield. Ohio. 


shapers, Engine Lathes ~ Drills. 
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LODCE, DAVIS & CO., 


CINCINNATI, OHIO. 


20’’ and ~~ Upright Drills. 
bs 20” 0" 30” ¢ BoB Back Geared and Power 


Send da Pi: 












IT WILL PAY YOU. 








C. J, McNUTT. Ashtabula, 0. 


BEVEL JIG MILLS 
For Ship Builders. 


The Best and Cheapest Mill on the 
Market. 





No ship yard should be without this 
Machine. 








SEND FUR PRICE LIST & GIRCULAR, 
—THIS SPACE IS TAKEN BY—. 


al\Veide we we Gb fide, 
Manufacturers of [RON PLANERS. 


£6x26 and 28x28, 30x30 with bed from 6 to 14 foot long. Address all correspondence to 


SMITH & SILK, 
Saee ae IRON 
on 


N. E. Corner 8th and Lock, CINCINNATI, OHIO. 
SOu -ond: Negron T 

















«BOILERS 


| ADURESS: NEXTERTRNSE BULER Lo. WONGSTONN, TAIG, UAW, 























